MODERN REFINERY MAINTENANCE 
Efficient Shops, Tools and Methods ; 
Speed Up Repair Jobs . . . p. 483 
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THIS PLANT OF (arlbage lon ON, 


now each doy processing over a quarter of a billion cubic feet of 


high pressure gas from the Carthage gas-distillate field of East Texas, is one 


of 13 completed by HUDSON and placed in operation during 1949. 


lorado to Alabama and 


s trom sea level to a 
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under process pressures 
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8000 pounds 


abrox 
st 
s 40°F 


from 


HUDSON plants are 
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pride n workmanship 
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HUDSON 


ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 


GAS COMPRESSOR STATIONS . CYCLING PLANTS e GAS 
DEHYDRATION PLANTS NATURAL PLANTS 


FRACTIONATION UNITS @ CRUDE TOPPING UNITS @ PRESSURE 
MAINTENANCE PLANTS ° HYDROGEN SULPHIDE REMOVAL 
PLANTS . ATMOSPHERIC AND VACUUM DISTILLATION UNITS 
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vot tmospheri: 
is 110° F 
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Ethyl engineers to use 32 different fuels 
simultaneously in dynamometer research 
on engines. Information secured in these 
tests and others supplements research 
of individual refiners. 


under investigation. This electronic 
counter automatically totals the number ——— 
of “wild pings” which occur intermittently. WAN NM 


PROBLEM? 
Information from 27 
Tractors on chassis yi years of fuel-engine 
dynamometers yield data ||| AS research is on file at 
which can help oil companies \\ dd the Ethy! Laboratories 
\' 


produce better fuels and ...and is available to 
lubricants for their \ refiners. 
» farm customers. / 


/ \ 


Since 1923—continuous research to provide better antiknock service 


ETHYL CORPORATION 


RESEARCH LABORATORIES 


Detroit, Michigan San Bernardino, California 
1600 West Eight Mile Road 2600 Cajon Road 
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Nobody told him 
he couldn’ t weld 


So he's welded 37 aluminum rings—7 feet in process equipment. It costs 25 to 50% less 


diameter —into this low-pressure oxygen than other suitable metals. Alcoa Aluminum 
plant, bubble cap tower of Alcoa Aluminum. gets stronger and tougher as temperatures 
And very nicely, too. Welding aluminum its drop. Shows no signs of embrittlement at 
no harder than welding other metals. Just temperatures down to —320°F and lower. Use 
follow recommended, simple procedures of aluminum speeds fabrication, reduces 
maintenance and increases the efficiency of 
aluminum exchangers and expanders 

takes them al! For 


and you'll have smooth, tight joints every 
time. Gas, arc, resistance 


more information, mail the coupon 
low to: ALUMINUM COMPANY OF AMERICA, 
477E Gulf Building, Pittsburgh 19, Penna 


But ease of wel 


reasons you'll want 


Nome 
Tithe 
Lompony 
Address 


ty 


OCESSING 


\ 
\\\. 
PC ig is only one of the : 
aluminum for sub zero 
Please send more information « uminum's properties { 
applications tor wb rero process equipment a 
ata ertised products see B36 PETROLELM May 
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xelusive features meant bigger savings 


Floats oo she ahd seals 
the liqeid surfece with the aid 
of eapurtight closure. Rises | 
amd falls with chiunges in 
volume. Perinits 
expand withou venting. 
Prevents losses during 
refining, teansportation and 
markéting. Saves vapors when 
unseagonable cradea and 
products are stored. 

Only genuine Wiggins 
Floating Roofs give you triple 
seal protection! 75% of “full 
tank” evaporation losses are 
vapors fost by tanks with only — 
single seals. Has the mucty 
copied lang lieher shoe... 
Orig need by H, 
wath the ahell,. 
Very low mainenagce 
steep deck assures rapic 
drajsage. 


FLOATING 


ASE FOR A “FAY-ONT™ AKALYSIS OF YOUR STORAGE SET-AIP, AO OBLIGATION. 
GENERAL AMERICAN FRGINEERS ARE EXPERTS AT REDUCING VAPOR 


Conservation Structures 
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The ecowomics! way to conserve che wepors of a 
tingle tank of two interconnected cone roof 
Ginks, The roof is supported by confined vapor, 
and falling es the volume changes. Has 

® patented dey acai prevent vapor from 
escaping, Interral pressure exceeding of 
water causes: roof to Maximum rood lift is 
10 feet. Balancing system keeps roof even 
under ¢ecentric load conditions produced by 
wind or snow. 


GASHOLDE! 
Typical Average 
26) monris 


Gry 
all come 
of lomks for 


The 100% dry seal, which haa ite equal te > 
that of che tank, eliminates “we: seat” corrosion 
TRANSPO AFATION CORPORATION problema— requires mo heating cy nem during 
135 5. La Salle Sireet Chicago 90, freezing weather No fire hazard Has low 
tele initial cost—low upkeep. Attention, adjustment 
Los Angeles » New Orleqine « New York « Pittvburgh aot 
S). » Son Fronchee Seattle « » Weshingios 
Export Dape, 49th Street, New York 17, New York 


by General American 
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Progress Report Chemico 


LARGE FERTILIZER 
PROJECT FOR 
EGYPT _ 


Model of fertilizer works 
built before project 
was initiated 


Ges reformers to convert refinery gas to hydrogen and nitrogen 


Nitric acid absorption towers ond enmenin storage tanks General view of the project which covers an area of 1350 acres 


These photographs show work in progress on the 550-ton — one of a number of world-wide Chemico activities which 
per day fertilizer plant being built at Suez, Egypt. This include projects in Formosa, India, Mexico, South Africa 
important Chemico project includes plants for the produe- and Brazil. Whatever your problem may be in the produc- 
tion of synthetic ammonia, nitric acid and calcium nitrate — tion of heavy chemicals ... wherever it may be ... you 
together with complete facilities for supplying utilities can be sure that Chemico will deliver a highly efficient 


such as power and water to the various units. This is plant on a guaranteed-performance basis. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y 
EUROPEAN TECHNICAL REPRESENTATIVE 
CYANAMID PRODUCTS, LTD. BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. Cc. 2 ENGLAND ( hemico Plants 
EUROPEAN LICENSEE OF N. E. C. PROCESS 
* CABLES’ CHEMICONST, NEW YORK 


> 
HYDRO NITRO S.A Profitable Investments 


® QUAI DU CHEVAL BLANC, GENEVA, SWITZERLAND 


Local craftsmen placing reinforcing steel for foundations 


pening 


Important Current News Summarized for Refiners 


EXPANSION 


Pennzoil Co. will build a 1370 b/d propane-deresin- 
ing and resin-fractionating unit at its Rouseville, Pa., 
ube plant. Unit is being designed and built by M. W. 
Kellogg Co., and completion is scheduled for late 1950, 


Pan-Am Southern will build a second Fluid crack- 
ng unit of 9000 b/d gas oil capacity with associated 
vapor recovery unit at its El Dorado, Ark., refinery 
Contract has been awarded to Foster Wheeler Corp., 
with completion expected within 12 months. These 
facilities, with coking unit now under construction 
will boost plant crude capacity about 20, or to 30 
000 b d, and permit production of 16,500 b/d of gaso- 
line. Coker, being built by Lummus Co., is about 35 
complete with finish scheduled in September. 


Calitornia Refining Co. has awarded a contract to 
Catalytic Construction Co. for the construction ol 
reating units at its Barber, N. J., re- 
finery, with completion scheduled for August. Con- 


three gasoline 


struction will begin immediately on two lead sulfide 
sweetening plants and a reagent plant, each with 10,- 
000 b d capacity 


Kendall Refining Co. has contracted with Universal 
Oil Products Co. for a 1,500 b/d Platforming unit, to 
be ereeted at its 5,000 b/d refinery at Bradford, Pa 
Contract covers design, engineering and erection 


SYNTHETICS 


Interior Department sharply denied last mont! 
charges voiced in the Mar. 20 Christian Science Mo» 
itor that Interior is thwarting development of an eco 
nomical process for converting coal to oil. The process 
Karrick 
former fuels expert with Interior's Bureau of Mines 


in question is one developed by Lewis C 


and is described by the Bureau as “one of the least 
efficient and most obsolete of the many variaticns of 
low-temperature carbonization,’ 
Basic cost figures for ynthetic liquid 
fuels from coal and oil shale are to be developed by 
he American Petroleum Institute's refining 


produc ing 


committer 
as an answer to recent claims 

ent’s Bureau of Mines. Ag 
was reached by the API directors April 
during its meeting in Houston, and followed recor 


mendation contained an editorial published in the 
March 22 issue of National Petroleum News and April 
issue of PETROLEUM PROCESSING. Although there was 
no formal vote on the matter by the API board, con 
sensus was that the time had arrived for industry “to 
break out and publicize the real honest-to-God basic 
costs” of producing synthetics. Bureau has claimed 
that cost of producing synthetic fuels from some 
sources today is practically competitive with cost of 
fuels from crude 


FOREIGN 


Societe Industrielle Belge des Petroles is building a 
complete 30,000 b/d refinery at Antwerp, Belgium 
with construction now under way, and with compl 
tion scheduled for mid-1951. No information has been 
released on type of units being installed, except that 
the refinery “will utilize normal refining processes 
and that 
future addition of process units to produce additional 


“sufficient space has been provided for the 


products, such as lubricating oils and high octane gas 

oline Contractor is M. W. Kellogg, and its Euro 

pean subsidiary Kellogg Interrational Corp 
© ° 


NATURAL GASOLINE 


Superior Oil Co. will buils 5 million natural 
gasoline plant in the Altair field jlorado Co,., Texas 
to handle between 50,000 and 70,000 Mefd. of guar 


Federal Power Commission OK’'s a plan to sell the 


idue ga 


Proration of all hydrocarbons on an equal! | 

d by the Independent Refiners 

to conform with market demand and “tre 
ill segments of the oil industry Texas Rail 
‘ommission called a special hearing on the re 
until Commis 


last month, and then deferred it 


ioner Olin Culbertson, ill from a heart attack, can 


resume his duti 


Denedum natural gasoline plant near Rankin, Upton 
Y Texas, owned jointly by Texas Natural Gasoline 
Upton Gas Products Co and operated by the 

been completed, Plant capacity is 55,000 

with recovery of 155,000 gal. daily of propane 


wutane and 40,000 gal. day of Grade 26-70 natural 


Information on these payes is obtained through the nation-wide news coverage service of PLATT’s OILGram News 
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What's Happening! 


gasoline. 


Co, 


Residue gas is sold to E) Paso Natural! Gas 


Expansion of the Rincon natural gasoline plant 
near McAllen, Texas, operated by Continental Oil Co., 
has been completed. Capacity has been increased from 
15,000 to 20,000 Mefd. of gas at cost of $1.3 million; 
plant now produces daily 16,000 gal. propane and 
butane, plus 25,000 gal. natural gasoline. Residue 
gas is sold after returning about 8,500 Mcfd. of gas 
to the five main producing reservoirs. 


Levelland (Texas) natural gasoline plant, to be op- 
erated by Stanolind Oil & Gas Co. for the 10 other 
owners, was dedicated April 29. Capacity is 40,000 
Mefd. of gas with daily production of 130,000 gal. of 
liquids, including 60,000 gal. of 12-lb. natural gaso- 
line, 30,000 gal. propane and 40,000 gal. butane. 


MARKETS, PRICES 


Refinery prices appeared to have “bottomed out” 
in April, and started upward for a long list of prod- 
ucts. Heavy drafts continued on the nation’s inven- 
tories of light and heavy fuel oils, and gasoline stocks 
turned downward as spring demand set in. The re- 
sult was a general strengthening in crude oil prices in 
Mid-Continent and Southwestern producing districts. 
In California, demand for product also pointed up- 
ward, and the surplus of residual in that area was 
whittled down by additional purchases of fuel oil by 
East Coast cargo buyer. There was some seasonal 
easing in distillate prices, but the trend for most 
others was upward 


Giasoline prices were advanced at the wholesalk 
level by Esso Standard, Socony-Vacuum and Atlantic 
Refining, in amounts ranging from 0.5 to 0.% per gal 
at most points along the middle Atlantic and New 
England coast Prices for cargo lots of gasoline at 
the Gulf were up in amounts ranging from 0.25 to 
0.375¢ per gal. Natural gasoline prices, FOB Group 
3 and Breckenridge, Tex., were advanced a total of 
0.5¢ per gal 


Bunker “C" fuel oil prices of Esso Standard wer 
advanced 15¢ per bbl. at points in the East and at the 
Gulf, and this touched off a general increase in sea 
board heavy fuel prices. Demand for heavy fuel oil 
in most areas showed few signs of an early let-up 
despite settlement of the coal strike and warmer 
weather Heavy fuel for cargo lifting was offered 
sparingly at the Gulf 


Crude oi] markets in general were firm, with only 
minor developments. Rock Island Oil & Refining Co 
made advances averaging Se per bbl. for low gravity 
crudes in Oklahoma, April 12. Imperial Oi! Co., Ltd. 
advanced by 5c¢ per bbl. to $3.50 its price for crude 
produced in the Glencoe and Bothwell fields of On- 


448 


tario. In Mississippi, Gulf Refining Co. cut its price 
for the low-gravity Baxterville crude 30c per bbl. to 
$1.15, effective May 1. 


Lubricating oil and wax trading was inactive, and 
prices showed little tendency to ris« Pennsylvania 
grade oils generally were off 0.5¢c per gal., and bright 


stock, 25 P.T., was offered at 16.5c. 


PETROCHEMICALS 


Synthetic benzene from petroleum is now being pro- 
duced commercially by Pan American Refining Corp. 
at its Texas City, Texas, plant. Full commercial pro- 
duction started last December, but the company made 
no announcement of its successful venture until April 
15. Process employed involves dehydrogenation of 
cyclohexane, and the isomerization and dehydrogena- 
Existing facilities at 
Texas City are estimated to be capable of manufac- 


tion of methylcyclopentane. 


turing between three and five million gallons of 1 
benzene a year. 


Mathieson Hydrocarbon Chemical Corp. plans a new 
$17,000,000 plant near Brandenburg, Ky., on the Ohio 
river, to process natural gas hydrocarbons into chem- 
icals. The new company is a joint venture of Mathie- 
son Chemical Corp. and the shareholders of Tennessee 
Gas Transmission Co. Latter firm will supply the 
raw materials, from a $12,000,000 absorption plant to 
be built adjacent to its gas pipe line near Greens- 
burg, Ky An 8-in. line will move the separated 
ethane, propane, butane and natural gasoline from 
Greensburg to Brandenburg. Mathieson has acquired 
over 2000 acres of land for its plant, which it expects 
to have completed by the end of 1951. 


PRODUCTS 


A new military specification for heavy-duty engine 
oils was announced for the first time last month by 
R. E. Streets of the Ordnance Office. The new speci- 
fication, MIL 2104, is expected to supercede the pres- 
ent 2-104B specification by not later than June 1951. 
Principal difference is in the fuel used in the L-1 en- 
gine test procedure, which will be required to have a 
0.55 minimum natural sulfur content; the present 
2-104B specifies only a maximum sulfur content of 
04 in the test fuel, and no minimum 


Sun Oil Co. is now for the first time in its history 
marketing leaded motor fuel. Previously the com- 
pany depended entirely upon processing operations 
(primarily catalytic cracking) to attain the necessary 
quality level. It will continue, however, to adhere to 
the policy of marketing only one grade of gasoline, 


under the name “New Blue Sunoco.” 
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e Croloy cladding and base plate are 
-rmanently bonded with resistance welds. 
e Bond withstands repeated heating and 

cooling. 
e High strengt 
welding of interna 
lining. 
e Uniform clad protec 
plate. 
e Full corrosion res 
heat treatment. 
e No interface carbon migration between 
base metal and Croloy lining. 
e Fabricates as easily as plain steels, 
and without special precautions. 
advantages of solid alloy 
at saving in cost. 


h of bond permits direct 
| fittings to Croloy 


tion over full 


istance retained by 


e Provides all 
protection at a gre 

It will pay you, as it has so many others, 
to specify Croloy-Clad Plate for any 
process equipment requiring dependable 
and lasting protection against corrosive 
or oxidizing conditions. Send for 


latest bulletin. 
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A strange breed of ‘‘cat’’... 
cat-equipment, that is! 


NE of the unusual types of equipment 
Kellogg ts frequently called upon to 
fabricate is the cat-poly reactor. A strange 
‘ breed of heat exchanger, it is in reality a 
combination pressure vessel and heat ex- 
changer, inasmuch as operating pressures 
in the catalyst- packed tubes reach 1 200 psi. 
Another unusual aspect of these ex- 


; changer-vessels is that they are designed 
to be taken out of service regularly for re- 
9 placement of catalyst, rather than being built 
to operate without maintenance for as long 

a period as possible 


Fabrication of this type of equipment ts un- 

usual, too, in the heat exchange tield. First, i's 

\ on the “grand” scale, tubes being 5 inches in 
diameter and 40 feet long, and the shells 50 

_ inches in diameter. But probably the most im- 
portant single fabrication step ts the welding 

ol the tubes to the tube sheets, replacing the 
customary roll-in operation. Here Kellogg's 
unusually broad experience in welding tech- 

niques asserts its importance guarantees the 
customer finished cat-poly reactors in the 
minimum time with the maxiunum service 
life built in, 


One recent order! 
An even doven Kel- 


logge cat-poly reactors 
are installed in this 
brand new Fast Coast 
retinery Another 
three-quarter dozen 
are now being finished 
in Kellogg sh 

tined for a Midwest 
plant operated by the 
same rehner 


des 


Continging Basic Study of the px les Shop Layout Craftsmen 


ot heat Ke em on 


leve ps for more tabrication n 
lemgn data am 


Heat Exchangers 
Process Piping 
Bends and Headers 


Giant One-Piece Bends 
Extensive Shop facilities Pressure Vessets 
t work Fractionating Columas 


Drums and Shells 
* 
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Tomorrow 


By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments" 


3rief Reviews of Current Technological and Economic 


Developments, Reported in the Light of Their Possible 


Effect on Future Petroleum Processing Operations 


for o cycle spark » too rch or 


Are Under Development Diesel ignition 


rhis method is said t work 


ETWEEN laboratory experiments 


and commercial realities lie 


similarly in Diesel engines, where 


again no fuel requirement limitations 


chasms of almost unknown depths 


have so far been found. Even at pres- 
Many are the promising discoveries 


ent, it is stated that this engine ap 


which “fail to make the grade re 


pears competitive with present gaso 


search organizations know this full 


line engines as regards power out 


well and have long since developed 


put Should it prove commercially 


the proper philosophy. Occasionally 


possible to manufacti these en 


however, a discovery is made which 


gines, their use would increase the 


seems of unusual importance then 
the effort to carry it to fruition may 
xceed all bounds- whereupon the 


motor fuel fraction from crudé 


(gasoline plus Dies« il) to 71 as 


: compared with 54 at present 
nvention has a better mathematical : 
chance of meeting with success 5 D Heron and A. E. Felt of th 
Ethyl Corp. are said to have rr 


Far too little has been published 
is yet, to determine what the odds are 


cently deseribed similar 


periments to the SAE Accordin 


in this case, but the recent announce 


o these men als mpartin swirl 


nent that at least tw organiza 


or turbulence to the fuel mixture pre 
tions are working on engines which vent knockir Ethyl! xper nts 
vents knocking iv] erimen 
burn gasoline without regard to hat a! nducted nly 
lave also conducted on on 
octane number seems certain to at nel lir ) . I 
igh~cvli ‘ 
t t “ alling attention unle 
rac snowballing attention unless the present - turbu 


some barricade of presently unknown 


lence has shown up as the most in 


engineering reality is interposed 


portant source of mechanical octane 


One of these above-mentioned numbers 
ganizations, The Texas Company, is If this lis rv ated 
reported to have announce the 


into reality ts effect on the petre 


velopment of a knockless TCP 


leum refining industry would be al 


(Texaco Combustion Process) engine most incalculable. The “octane race 
which bases its operation on injer would be over although some other 

tion of the air-fuel mixture with a fuel criterion would probably take 
swirl” (turbulence) into the cylinder over” at a later dats 


So far, only a single-cylinder er 


ne 


las been tested, but multicylinder 


Benzene from Petroleum 
Becomes a Reality 


engine is now reportedly being plar 


n this knockless engine, by coordi 
nating the rate of fuel injection with > VER since toluene became a petro 
bustible mix “ leum chemical—at least in large 


the rate of swirl, a « 


ture is continuously formed and measure—users of benzene and petro 
burned just down-stream from the chemical manufacturers alike have 
injection point, in the vicinity of the longed to add benzene to the list of 
spark plug Combustion products are similar products 

swept away. The engine operates at senzene consumers desire this be 
full load until the combustion prod- cause this hydrocarbon has been in 
ucts reach the injector, Compression exceedingly short supply for several 
ratios of 6:1 to 12:1 have been used years, because of lemands 


le experiments, and it is reported lich show every sign of possessing 
the engine will burn any gaso at least a minimum permanent rats 
n-heptane and iso-octane are of gre 1, plus recurrent shortages 


among the fuels w burn with aused by strikes in the coal indus 
equal success. The power output is try, which supplies the chief raw ma 
said to vary only with the heating terial; benzene, at present, is a by 
value of the fuel, there being no product of coke manufacture and 
fuel requirement limitations Fuel manufactured gas production Pe 


air ratios of 0.01 to 0.10 have beer rochemical manufacturers. of course 


1950 
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are always on the outlook for new 
and profitable products 

As mentioned previously in this 
series, however, the outlook for the 
production of benzene from petroleum 
has not been particularly bright. Re- 
fining methods such as hydroforming 
yield much smaller percentages of 
benzene than they do toluene; highest 
vVields even here are obtained from 
stocks which are lighter than those 
usually so processed in gasoline manu 
facture Other petroleum processing 
methods also fail to produce benzene 
to a very appreciable extent. These 
facts, coupled with the important 
reality that by-product benzene, be 
ing a by-product, has peculiar eco 
nomics of its own which, even today 
have Kept prices low have so far 
served to keep petroleum benzene off 
the market except for dribblets from 


petroleum gas manufacture (i.e., the 
by-product from plants using this 
process) 

Accordin to Chemical Indus 
fries however, “the next two years 


are expected to see operation at the 
first commercial unit for the syn 


thesis of benzene from petroleum 
Identity of participants in the ven 
ture cannot yet be disclosed, but 


they include a major user of benzene 
for chemical synthesis and a petro 
eum refiner with facilities capable of 
ready adaptio 
bon production. Plans are well be 


to aromatic hydrocar 


yond the exploratory stage. Financial 
participation by the chemical pro 
lucer will probably take the form of 
long-term contracts for benzene pur 
chase at a fixed price 

But benzene from petroleum will 
not sell at the present price of 22 


c gal jest estimates put the selling 
price f petroleum-based benzene at 
about indicating a 


spread between the synthetic 


coal-tar matenal. Coal-tar ben 
zene is produced at about 3 c gal 
away from Texas, the main con 
suming area. And Texas has plenty 
of petroleum. Thus, the actual] price 
spread is only 3-5 ¢ gal 

According to this source, the reason 
why this spread is still not discourag 
ng the reported project is the grow 
ing shortage of benzene, coupled with 
uncertainties in the supply because 
of strikes in the coal industry. The 
1950 demand for benzene is expected 
to approximate 164,000,000 gals., com 
pared with an estimated 141,000,000 
gals. in 1949 and 163,000,000 gals. in 
1948 


Since the above information was 
released, it has become public that 
benzene from petroleum is already a 
reality. it now being produced at the 
rate of 3,000,000-5,000,000 gals. year 
by the Pan American Refining Co 
at Texas City, Texas Moreover, the 
Shell Chemical Co. is also said to be 
beginning benzene production at 
Dominguez, Calif 

Pan American's benzene, produced 
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Tomorrow in Petroleum Technology 


by hydroforming, is reported to be 


selling for 35-40c/gal. a level at 
which continued long-range produc- 
tion cannot necessarily be forecast 


if and when the strike-caused short- 
age of benzene is overcome. How 
ever, Pan American is producing 
benzene only intermittently and car 
discontinue without dif 
ficulty if necessary 

The demand for 


production 


benzene for the 
production of nylon is not expected 
to decrease in 1950 although nylon 
will also be prepared to some extent 
from furfural, petroleum cyclohexane 
and butadiene Although benzene is 
actually converted into cyclohexane 
in the process of nylon manufacture 
du Pont is expected to prefer ben- 
zene as the raw material because of 
the capital expenditure required for 
equipment to purify petroleum-de- 
rived cyclohexane 

Petroleum, by now the 
raw material for synthesis or ex- 
traction of aliphatic hydrocarbons 
bids fair to be an increasingly popular 
source of their icyelic) 
brothers. There comes a time, ap 
parently, when by-product status be 
inadequate for many chem- 
icals at by-product status 
based on one raw material, coal 


favored 


aromati 


comes 


least 


Increasing Attention Paid 
To Literature Research 


( NE of the axioms of the Ameri 

can Chemical Society's new Di 
vision of Chemical Literature is that 
more than half of the volunteers for 
work on any division program or en 
always 


petroleun in 
technologists or 


deavor are 
formation special 
librarians from petroleum companies 
This speaks very well for the 
leur industry, for it proves again 
that petroleum companies have long 
been aware of the need for back 
ground information to guide their re 
search, and current 


petro 


information to 
keep it abreast of developments, also 
that these companies have 
groups which contain 


created 
some of the 
leaders in the field of chemical (and 
other) information 

That literature searching is becom- 
ing increasingly complex can easily 
be judged by listening to symposia 
of the Division of Chemical Litera 
ture, but it is an interesting and im 
portant fact that this division and its 
programs are still intended to pro- 
vide the chemist who must use the 
literature with the latest methods for 
such use, and not just to serve as a 
technical “bull session” for informa 
tion technologists The latter know 
full well that it is their special func 
tion to serve as guides and inter 
preters, and not to separate the sci 
entist and engineer from his bask 
Such service 
however, does require special skills 
and training, but as Dr. J. W. Perry 
of the Massachusetts 


sources of information 


Institute of 


452 


rechnology has put it “The chem- 
ical literature technologist is first a4 
chemist and only secondly a litera- 
ture researcher so that it is not 
hard to see why the top men in this 
field are able to keep their com- 
panies’ information programs in care- 
ful balance 

Petroleum literature research is no 
more static than petroleum refining 
l Use of new tools and the be- 


igs of cooperative effort give 
indication that increased in- 


every 
formation services will be made avail- 
able 


New Treatments and Uses 
Found for Synthetic Fibers 


from petroleum, to 
A be of economic significance, must 
have commercial uses, either directly 
solvents, plasticizers, and the like 
or chemical intermediates for fur- 
ther synthesis. Among the growing 
fields which employ petrochemicals 
as some of their basic materials, none 
has lately been so active and challeng- 
ing as that of the synthetic 
iylon 


fibers 
orlon, vinyon, saran, and, of 
course, rayon 

The synthetic fibers cannot always 
be substituted directly without ap- 
plied research, however For ex- 
ample dyeing difficulties confront 
the rug manufacturer who desires to 
use nylon or orlon. Moreover, where 
price is not the chief consideration, 
it is sometimes possible chemically 
to treat natural fibers in such a man- 
ner as to overcome many of the ad- 
vantages of the synthetics 

Nevertheless, the synthetic fibers 
continue to gain, for they, too, can 
be chemically 
where 


treated to advantage 
Nylon, for ex 
ample, benefits materially from chem- 
ical treatment when used in the 
stapled form for spinning on “cotton 
system” machinery More recently 
the Deering-Milliken Co a large 
fabric manufacturer, has an- 
nounced(4+) a new method of textile 
finishing which produces a metallized 
cloth which has many of the prop- 
erties of wool 


necessary 


his latter process is said “to in- 
crease the warmth of all currently- 
used clothing fabrics without increas- 
ing the weight or bulk of the cloth 
The new method, as yet unnamed, 
ealls for metallizing the back of the 
cloth by moistening it with a liquid 
solution of aluminum treated with 
This metallic liquid 
forms scales on the fabric roughly 
similar to those naturally found in 
wool fibers 

Deering-Milliken maintains that 
the metallic-scale on cloth forms a 
better reflector than the natural wool 
scale In one test 


steark acid 


a piece of proc- 
essed rayon had a warmth equivalent 
to a piece of wool ten times as thick 

A processing plant is being con- 
structed in S. C. that is expected to 


be in operation at full capacity at 
the end of the year Retail costs 
of garments using the new processed 
fabric should not be increased by 
more than $1 or $2, if at all. 
“Initially, the process will be used 
on fabrics to be employed in the 
manufacture of coats, suits, bed cov- 


erings, gloves. ear muffs, and knit- 
ting yarns The testing of proc- 
essed cloth indicates that washing or 


dry cleaning cause only a minute 
loss, no more than 3% of its warmth 
property It is unaffected by water- 
proofing or other finishing treat- 
ments. However, it cannot be ap- 
plied to rubberized fabrics.’ 

The synthetic fibers seem destined 
to play an increasingly important role 
in the textile industry. As their use 
increases, so will the consumption of 
petroleum used in 


chemicals from 
their manufacture 


New Type of Hard Carbon 
Obtained from Natural Gas 


HE petroleum and natural gas 
industries have long since recog- 
nized that carbon black, petroleum 
coke, lampblack, and similar forms 
of carbons are among the most use- 
ful by-products and derivatives which 
they produce, but it comes as some- 
what of a surprise to learn that a 
synthetic graphite-like coke produced 
from natural gas may be added to 
this list of industrial carbons 


According to a recent announce- 


ment, however, Godfrey L. Cabot 
Inc has begun semi-commercial 
production of a brand-new form of 


Unlike car- 
bon black, which is the fine, soft soot 


carbon from natural! gas 


deposited by a smoky gas flame, the 
new material is produced directly in 
the form of solid, hard bead about 
a sixteenth of an inch in diameter 
Because of its resemblance in struc- 
ture to coke, the 
named gas coke 
Cabot officials are at present re- 
vealing no more about the 
than to say that adaptation of exist- 
ing black plants, either furnace or 
channel, to production of the new 


product has beer 


ess 


material is not practicable.” The ma- 
terial is said to have potential uses 
as a substitute for retort carbon in 
electrical uses, as a carburizer for 
the metallurgical industries, etc gut 
the real selling point of gas coke is 
that there is no limit to the potential 


supply, while graphite is where you 

find it Between 60 and 80°, of our 

graphite requirements today are im- 

ported, principally from Mexico 
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SANTOPOUR 
point depressants. 


395, 39, 


Voto 
pan. 


Rust inutetor. 


SANTODEX® 
Viscosity 


SANTOLUBE 52 
Cutting ot! additive. 


SANTOPOID" S, 
Gear lubricant add 
to meet requireme 
Army specification$ 
2-105A and 2-105B. 


COMBINATIONS 
tor premio n and 
duty service, Sentalub 

5, 206, 1160, 374, 


“Reg. U. S. Pot. OF 


SERVING 
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MON 


HYPOID GEAR, one of many types of auvtomo- 
tive and industrial gears protected with a single 


lubricant containing Santopoid 29. 


use of Monsanto's Santopoid 2 That, of 


course, adds to your profits 


in your gear lubricants 


Santopoid 29, blended with sui 
that thoroughly lubricates all t ...hypoid and 
conventional gears . transmisfion and differential gears 
automotive and industrial gearg. Lubricants made with Santopoid 
29 stand up under the high-spq 
cars .. 


ible base oils, gives you a lubricant 
pes of gears 


-d conditions of modern passenger 
. under the high-pressufe demands of trucks and tractors 


. under the varied types anf speeds of industrial machinery 


Tough-filming lubricants cor 
demands in industry and o 


uning Santopoid 29 meet the heaviest 
the road, They are lubricants which are 
any temperature likely to be reached 
d oil do not separate nor stratify 
etallic salts 


stable and non-corrosive a 
in service. The additive ; 
and do not precipitate g 


Solve gear lubricant 
profitably ... with 
and information 
coupon, Mo)! 
Division, 


eduction and inventory problems 
mad-tested Santopoid 29. For samples, literature 
1 Monsanto's free laboratory service, mail the 
ro CHEMICAL COMPANY, Organic Chemicals 
6-E South Second Street, St. Louis 4, Missouri. 


SANTO CHEMICAL COMPANY 


Organic Chemicals Division 


1746-E South Second Street, St 


Please send the following 


Louis 4, Missouri 


Sample and data on Santopoid 29; Informa 


tion on laboratory service 


Name 


Title 


Company 


Street 


City 


Zone 
M 


State 


wHICH AN KIN 
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vest-pocxer PERCO®™ 


Cycloversion for small refiners! Design capacity —400 
barrels per stream day, with high octane improvement. 
Unit completely shop built on a unitized skid. 
Now on stream at Evangeline Refining Co., Jennings, 
La., reforming straight run gasoline with remark- 
ably low volume loss. Write us for full information. 


PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT 
BARTLESVILLE, OKLAHOMA 


PHILLIPS PETROLEUM COMPANY % 


*A SERVICE MARK 


PROFIT WITH PERCO PROCESSES 
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HERE’S WHAT'S IN IT 
Description of the HASTELLOY Alloys—\ 
brief summary of the chemical composition and 
physical properties of the four allovs: A, B.C, 
and 1). 


Resistance to Corrosion— tables 


show the resistance of each of the HasTeELLoy ° 
alloys to 8 common corrosive media. 

Physical and Mechanical Properties— } our 
pages of tables give properties at room temper- ° 
ature and also at elevated and sub-zero temper- * 
atures, Graphs compare the properties of 
HasTec.oy allovs with those of other metals. e 


Available Forms—Hasretioy allovs can be 


supplied as conventional and precision invest- 
ment castings: hot-rolled bar stock, sheet, and ° 
plate: wire, tubing, and welding rod; also, pipe 
and fittings. 
Fabricating Procedures—The proper pro- 
cedures for welding, heat-treating, hot-working. = 
cold-working, surface preparation. machining, 
and grinding the alloys are given e 


Haynes Stellite Division 


Union Carbide and Carbon Corporation 
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To obtain more data 


Get the latest data 


on 4 ALLOYS 
to combat severe 


corrosion 


Every designer... every engineer... and 
every fabricator who is faced with the problem of selecting 
a high-strength material that will withstand severe chem- 
ical corrosion should have a copy of this new 40-page 
booklet. It tells the story of the four LIastreccoy alloys 
what they are. how they are fabricated. and how they 
can be used to combat severe corrosion. 

HASsTELLOY alloys are being used successfully in every 
branch of the chemical and allied industries... in the 


production of chemicals. petroleum, textiles. plastics, 


aireraft, and metals. To get the latest data on these ver- 


satile materials of construction, just fill out the 


handy coupon below for your free copy of the booklet, 


“Hastectoy High-Strength, Nickel-Base, Corrosion- 


Resistant Alloys.” 


Lnion Carbide and Carbon ¢ orpora tion 


trade-marks amd “Hastelloy” distinguish product» of 


Hoynes Stellite Division, 721 S. Lindsay Street, Kokomo, Indiana 


Please send me the new edition of your booklet, “MASTELLOY 
High-Strength, Nickel-Base, Corrosion-Resistant Alloys.” 
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Now! 
NEW ACCURACY—NEW SPEED 


in filling and measuring all greases and viscuous products 
with GLOBE SPEED FILLERS 


Thousands of these fillers are saving time and labor costs every day in the 
lard and shortening field. Now, this proven technique is available to the 
petroleum industry, as well. The Globe line of fillers is complete for all 
needs and sizes, from small, foot operated models, to fully automatic, high 
production machines. 


For faster, “on-the-gram” accuracy, consult Globe today for further in- 
formation for all your filling needs. 


This 20,000 pound per hour capacity 
Globe Tub Filler fills 15 Ib. to 65 Ib 


containers. 


This Globe Filler fills 1 lb. to 10 lb. cans, accurately, at the rate 
of 100 one pound cans per minute, in a fully automatic belt line 
production set-up 


[To obtain more data on advertised products see page 536) 
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. the ideal Pigment for the aluminum painting 
of tanks, buildings, towers, power plants, piping, 
valves, motors, pumps, Christmas trees, sepa- 
rators, treaters and other process equipment. 


MD-565W — one of MD's more recent developments, 
is an all-purpose pigment which dries to a matte-like 
finish of greater whiteness and brightness, producing 
a finish of a non-glare type. In the painting of lorge 
surfaces (such as tanks) paints formulated with 
MD-565W Pigment give a smooth finish with a min 
imum of high lighting. 


MD-565W produces films with a suppressed metallic 
gloss. Its diffuse character approaches as close to a 
white pigment as is currently possible to obtain with a 
metallic pigment. It yields films having a specular 
gloss as low as 60 mils. Aluminum pigments giving 
films of high specular gloss connot yield this char 
acteristic whiteness. 


MD-565W was designed for the purpose of suppress 
ing the specular characteristic of the usual Aluminum 
pigment. Its use in petroleum field maintenance 
painting can make a definite contribution to safety 
in the industry 


MD-565W is a product of MD technology which 
first developed and produced the finer and more 
highly protective Aluminum pigments at lower cost 
in paste form. 


SEND FOR your copy of bulletin — 


"Reflectivity of Aluminum Flake Pigments” 


METALS DISINTEGRATING COMPANY, INC. 
Elizabeth B «© New Jersey 


LUMINUM M PASTES 
ALUMINUM POWDERS 
[. GOLD BRONZE POWDERS 


Whiter, Brighter Finish 
iaht Reflectivity | 
_Greater Heat and Light 
without re ee? N 4 
24 
= 


FOR THE NEW 


CITIES SERVICE 


COMPOUND PLANT 


lerial view at top shows tank farms with lube oi! plant 
@ Capacity 90,000 gallons of “heart-cut” oil per 
day trea 42 acres... Cost four million dollars 

Equipped w blend solvent-retined base stocks 
into a super-quality motor oil. That's the new either cone roof or dished roof type, all-welded 
Cities Service oil compounding plant now under steel construction. Four are stainless clad. 
construction at Cicero, Hl, Located on the Ili- 
nois ship canal, this plant will receive its stocks 
from the Cit-Con lube oil plant at Lake Charles, 
La., by barge, and will become the supply point 
for the Great Lakes and midwest distribution 
arcas, 


Here again is demonstrated the scope of 
Graver facilities for fabrication and erection of 
storage and processing tanks. No matter what 
your expansion program involves, call on 
Graver for your tank and vessel requirements - 
any quantity...any size and shape...in carbon 

This huge project involves 127 Graver steel, alloy or special steels, solid stainless or 
tanks-——-93 shop erected, 44 field erected. All are stainless clad 


| FABRICATED PLATE DIVISION 
{GRAVE} GRAVER TANK & MFG. (0. INC. 

EAST CHICAGO, INDIANA 

YORK © PHILADELPHIA + CHICAGO + CATASAUQUA, PA. HOUSTON + SAND SPRINGS, OKLA. 
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head room. 


RIGHT: cross-section of Cooper-Bessemer LSV 
diese! (15'2" bore. 22” stroke) showing rug- 
ged. compact design and articulated connect- 
ing rods. Features include. large 1342" diam- 
eter counterbalanced crankshaft, 


unusually 
low bearing pressures. and exceptionally low 


BELOW: Cooper-Bessemer 16-cylinder 
LSV engine. rated 3.400 hp at 327 rpm. 
mounted on flat car ready for ship- 
ment. As shown. complete factory 
tested engine can be shipped as a 
unit without any disassembly. 


Announcing’ DESIGN” 


OF THE FAMOUS 


COOPER-BESSEMER TYPE LS 


ENGINES 


@ Unequaled space, instal- 
lation and operating 
economies 


@ Compact 12 and 16 cyl- 
inder sizes 


@ Up to 3,400 horsepower 


@ Full diesel, gas, gas- 
diesel operation, super- 
charged or atmospheric 


T is well known that users of 
Cooper-Bessemer in-line LS en- 
gines have profited by engine per- 
formance seldom equalled in the 


800 to 1700 hp class. 


Now, the LS “V” design offers double 
the power in practically the same 
space. while retaining the excep- 
tional stamina, high efficiency and 
low maintenance characteristic of 
LS operation. Today, no comparable 
engine offers as favorable a power- 
to-space ratio. 


The advantages are obvious. Total 
power requirements can be met 


in the cost of buildings, foundations, 
installation, over-all operation and 
maintenance. 


Like the in-line LS, the LSV is built 
as a full diesel, gas-diesel or spark- 
ignited gas engine. If your interest 
lies in full or partial gas operation, 
bear in mind that Cooper-Bessemer 
gas-diesels offer exceptional efficien- 
cy over the entire load range. .. and 
that Cooper-Bessemer spark-ignited 
gas engines can now be super- 
charged, permitting sensational new 
economies compared with ordinary 
gas engines. 


with fewer or smaller engines, 
permitting big direct savings 


New York City 
San Francisco, Calif. 
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Washington, 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif 


Caracas, Venezuela Gloucester,Mass. Calmes Engineering Co., New Orleans, La 


Bradford, Pa Parkersburg, W. Va. 


Cooper-Bessemer 


MOUNT VERNON, OHIO — GROVE CITY, PENNA 


The 


Corporation 
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unit 


Atmospheric topping unit 


Copper sweetening units 


Boiler plant 
Water treatment plant 


heats 


Currently going “on stream” is this completed and fully 


integrated 40,000 B/D Refinery. Clearing and grading at 
plant site was begun in February 1949. Once under way, 
the commitments of the planned work schedule were ful- 
filled before due date, with a significant time saving on 


the completed job 


The refinery is to produce motor fuel, diesel fuel, bunker 


C oil and liquid propane from E. Venezuelo crude. Major 


units in the project, as shown on t pag 


atmosphe g unit and desal 


gas ol t of 32,009 8B 


10.000 B 


treatment ind power supply 
Completion of plants well in advance of schedule, re 


flects the thorough planning and sound cgnstruction ex 
perience which Lummus will bring to your next project 


wherever it may be. 
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MD copper sweetening units, and complete water we 
Naphtha-ga polytorm unit. T ked once-through in 
the presence of propanes and butane rv heater. Naphtha 
Wi) in the same furnace 
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PETROLEUM HORIZONS 
1950 Book of 


Petroleum Processes 


A complete water treatment plant of 3,500 GPM capacity is an essential 
part of the project. River water is filtered, chlorinated and treated for 
boilers, cooling and domestic use. 


This new eighty page book describes the latest process 
cevelopments in petroleum refining. Detailed descrip 
tions d flow charts of more than thirty refinery 
processes are featured. Photographic techniques are 
employed to assist you to visualize units. Send for 
your copy today 


MAIL THIS COUPON 


The Lummus Company 
385 Madison Avenue 
New York 17, N. Y 


Please reserve me a f PETROLEUM HORIZONS 


Name 
Tithe 
Comper y 


Street 


CHICAGO — 600 South Michigan Avenue, Chicago §, III 
HOUSTON —Mellie Esperson Bidg., Houston 2, Texas 


LUMMUS 


The Lummus Company, Ltd. 
525 Oxford $t., London, W-1, England 
Soci t Francaise des Techniques Lummus 
The topping unit is equipped 39 Rue Cambon, Paris ler, France 


ing sphere of desait 


fo mores 


with a single down-draft Lummus furnace. Componia Anonima Venezolana Lummus 
Edificio ‘Las Grodilias 
Esquina Las Gradilias, Coracas, Venezuela 
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Dum Dum tOR METAL DOES 
WHAT PAINT CAN NEVER DO! 


This thick, tough, elastic coating (not a chances with temporary protection. Not 

paint) stands up against every kind of cor- when Dum Dum for Metal gives more 

rosive element; combats industrial fumes lasting protection over the long haul than 

and gases, sun and rain, freeze and thaw any other protective coating. 

for years and years. It does what even 

the best of metal protective paints (which See for yourself! 

we make, of course) can never do. You'll find experienced appliers of Dum 

Dum for Metal no matter where you do 

business. For complete information on 

If you buy materials with an eye on how Dum Dum for Metal can solve your 

length of service, you can’t afford to take tank maintenance problem...write, wire 
or phone Arco today. Ask for the inter- 
esting, informative booklet, available 


WETAUS MANY ADVANTAGES without charge or obligation, which gives 


all the facts about Dum Dum for Metal. 
MORE THAN A PAINT — Dum Dom for Metal is Address Dept. P-5. 


sproy applied in a thick, tough but elastic coating many 


Can you afford to paint? 


times the thickness of paint. It odheres to metal surfaces “Dum Dum” is a registered trademark of The Arco Company 


regardless of shape or contour 


NO MOISTURE SEEPAGE ...NO MOISTURE 
VAPOR TRANSMISSION — Mow point films be 
come porous in time ond allow direct seepage of moisture 
Dum Dum for Metal sets up ao “vapor barrier keeps 


not only moisture, but also moisture vapor Paints, lacq 
STAYS PLIABLE — Dum Dum for Metol’s outer Varnishes, Enamels, 
surface sets up with ao tough skin while the unders race 


Protective Coatings 


remains plable and elast 


ovter surface be bruised of broken. the pliable undersurface 


shins over where exposed and heals itself THE ARCO COMPANY + CLEVELAND + LOS ANGELES 
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HERE’S WHAT THE KEY IN OUR 


TRADE-MARK MEANS 


me G. McKEE & COMPANY offer many 
engineering services to petroleum reliners— but 


only one standard of engineering. 


That single standard of quality has always been the 
key to McKee success in the design, engineering and 
construction of petroleum processing facilities in all 


quarters of the globe. 


Mckee policy requires that we execute every project 
to the best of our ability, at the lowest possible cost 
consistent with correct design, thorough engineering 


and sound construction, 


& COMPANY 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND 
| ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 if 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


ARTHUR G. 
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DO YOU KNOW THESE 


about 


FACT \ercaptan real ws today’s an FACT 5) The high efficiency of the Tannin 


swer to deodorization proble ns Solunzer Process has been conclusively dem 
onstrated during more than five years of 


FACT 2 \odernizing with the Manin Solu commercial refinery operation 


tizer Process tor mere iptan removal vields 


\ mt tine ne 
new refinery ect es rea y and FACT 6 Vhe Tannin Solutizver Process does 
blending your finished leaded gasoline 


not itfeer the stability of the isoling tre ited. 


FACT 3 Conversi } md opel wing COSTS are 


: extremely low. FACT 7 Complete Tannin Solutizer process 
y engmeerme service is available —during the 
FACT 4 [The lannin Solutizer Process ts not planning of your unit, at start up, and there 
ifter if required, 
We will welcome the opportunity to work with you on 
vour specific problem. The Lannin Solutizer Process is 
heensed under the patent mghts of Socony-Vacuum 
; Oil Company and Shell Development Company 


SHELL DEVELOPMENT COMPANY 


50 West 50th Street, New York 20, New York 
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Whatever you seek 0. that next WeldELL line expresses the best of all 
we my 


lded piping job... speed 


piping tor extreme conditio pip- sive specialization in forged fittings for 


we have learned in fifty years of inten 


ing to withstand corrosion...you will designed piping and pressure vessels 
find the answer to it in piping welded The WeldELL line also goes beyond 
the WeldELL way all others in range of sizes, types, thick 
You will find the answer because the nesses and scope of materials. Form a 
WeldELL line incorporates job-speed good habit—the WeldELL habit. Your 
st-cutting features that are com reward will be the deep-down satisfac 
no other welding hitting tion of using the best there is! Coupon 

will find the answer because the brings catalog 


Taylor Spiral Pipe is again prompt- 
ly available in a broad range of 
sizes and thicknesses. Coupon 
brings new Spiral Pipe Bulletin 493. 


LOR FORGE 


TAYLOR FORGE & PIPE WORKS, P.O. Box 485, Chicago 90, II}. 


Offices in all principal cities. 


Eastern Plant: ( arnegic, Pa. © Western Plant: Fontana, Calif 


| ew Please send new Catalog 484 covering welding fittings and forged steel flanges. 

O Send new Bulletin 493 covering Taylor Spiral Pipe and related fittings 

NAME 

POSITION 

COMPANY 

STREET ADDRESS 

city ZONE STATE 

Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, 


PETROLEUM PROCESSING, May UF {To obtam more data on advertised products see page E36) 


i = | 
| | 4 
4 
4 
‘ 
\; 
ip 
‘ q | 
\ 
163 


1950 FORECAST 
DOMESTIC DEMAND 
FOR PETROLEUM 


PRODUCTS 
DISTILLATE 


FUELS 
22.02% 


OTHER 
PRODUCTS 


12.73% 


RESIDUAL 
FUELS 


22.36% 42.89% 
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FOR THE 11,640,000 GALLONS OF NATURAL AND RECYCLE 
GASOLINES THAT WILL BE PRODUCED EACH DAY IN 1950 


More natural gas, more natural gasoline. At the 
same time, motor fuels are accounting for a greater 
and greater percentage of the overall demand for 
petroleum products. But how do you fit the in- 
creased amounts of finished gasoline and naphtha 
from your natural gasoline and recycling operations 
to this market when the demand is for products of 
higher and higher quality? 


This is the answer: Up-grade these low re- 
search octane products with UOP’s Platforming 
process... produce Platformate...and you 
have a motor fuel that meets avy market require- 
ment. No other process can up-grade low 


quality stocks as efficiently as Platforming. No 


other product has the high quality and superior 
performance of Platformate. 


Platformates produced from natural gasoline 
and recycle naphthas have research and road- 
ratings of nearly 100 (with the addition of 3 cc. 
of lead). They are inherently stable and negli- 
gible in sulfur content. The odor is pleasant. 
There is more energy per gallon. And the 
Platforming process is economical ... both in 
its initial investment and operating costs. 


Investigate Platforming now. Up-grade your low 
quality natural gasoline and recycling products to 
a point where they meet any market requirement. 


PLATFORMATE 


PETROLEUM PROCESSING, May, 1960 


PRODUCT OF THE PLATFORMING PROCESS, DEVELOPED AND LICENSED BY 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 


310 S. MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS, U.S.A. 


Laboratories 
RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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VALVE 


for BRONZE — IRON — STEEL — # 
CORROSION-RESISTING Valves 


POWELL makes them all 


When you want to buy a new suit, you don’t shop for the 
coat in one place, the vest in another, and the trousers 
in still another. 


But that’s just what you do if you get your bronze or iron 
valves from one source, cast steel valves from another and 
possibly special design or alloy valves from several others. 
bronze, iron 1 valves than we 
eld of special design and al valves for 
corrosion-resistance, Powell has always |! * way. Today 
Powell makes the only COMPLETE line of these valves 
available 
In short, Powell makes all kinds of valves* needed in your 
industry nd makes them better. So stop shopping for 
valves. Standardize on Powell . . . and centralize responsi- 


bility for the efficient operation of the entire flow control 


system in 


Fig. 1375 
Gate V . 
resisting 


# Fig. 2033 
Cast A 


Fig. 6079 — Class ¢ vd Cast Steel 
Gate Valve for Pipe e Service. Has 
flanged ends and bolted flanged bonnet 
gear Operated. Also available in maxunum flow with 
asses 150, 300, and 400 pounds. . ant mum pressure drop. B 
to handie temperatures 
up to 1400F. 


*The Complete Powell Line includes Globe, Angle, ‘“‘Y”, Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, Iron, 
Steel and a wide range of Corrosion-resistant metals and alloys. 
Fig. 6079 MO Class 600-pound Cast 

Stee! Gate Vaive for Pipe Line Service Ask your nearest Distributor—or write direct Fig. 1793 — Large 125-pound Iron 
Has flanged ends and bolted flanged bon- Body Bronze Mounted Gate Valve. 
net. Motor operated. Also available in . . . . Flanged ends, bolted flanged yoke, 
Glasses 156, 300, ond 400 The Wm. Powell Co., Cincinnati 22, Ohio 
pered solid wedge. Also availabie 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES in All tre 


{To obtain more data on advertised products see page ! PETROLEUM PROCESSING, May, 1950 


| 
i 
j 
6061 600- Cast § 
ends and te anged cap f 
é — 
> 
| 
t= 
| Powellium” nickel- 
bronze seat rings and dis 
wa | | 
; 
\4 Class nd 
= ged 
| " i 
= 
166 


Brimstone 


lares burning hydrogen sulphide are wasteful 


and may be a dangerous nuisance. 


The disposal of hydrogen sulphide 


no longer is a costly 


problem ... it may be a profitable business GAS PROCESSES DIVISION 
Hydrogen sulphide now is being converted into valuable elemental 


sulphur . . .“brimstone”. . . by Girdler-built sulphur plants. 


Investigate the Girdles GIRBOTOL plant for economit al 


ecovery of hydrogen sulphide o drocarbo il es 
recovery of lrogen sulphide from hydrocarbon mixtur LOWISVILLE 1, KENTUCKY 
and Girdler’s sulphur plants of virtually any capacity... 


DISTRICT OFFICES: 150 Broadway, New York City 7 


complete Girdler engineering and construction 2612 Russ Bidg.. San Froncisco 4 


311 Tulome Bidg., Tulsa 3 
service for the entire project. Write today for details. DESIGNERS, ENGINEERS AND CONSTRUCTORS 
PETROLEUM PROCESSING, May, 1970 [To obtain more 


data on advertised products see page £36) 
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Designed by men who know automatic 
control valves, the K & M Bellows Seal is the 
ultimate in protection for valuable or toxic 
process fluids or in vacuum service where air 
infiltration would be serious. 


The seal is engineered to be uncondition- 
ally leakproof. Its efficiency is assured by its 
rugged simplicity . . . by ingenious functional 
extra safeguards inherent in the unique de- 
sign of the seal itself. 


Study the salient features as indicated on 
the cutaway view. Note also that the tube 
collar, the inner tube and the valve stem are 
positively sealed by welds — not threaded 
parts. The bellows, too, is sealed permanent- 
ly at the bottom of the inner tube by a 
resistance weld; thus pressure is confined to 

the outside of the bellows 
where it can be more safely 
taken .. . furthermore, the 
bellows cannot buckle. 


Here is the absolute 
seal between valve stem 
and valve body. Simple. 
Strong. Sure. Constructed 
of 3 ply Type 347 or 316 
Stainless Steel, for pres- 
sures to 500 PSI and tem- 
peratures to 600°F. the 
K &M Bellows Seal is avail- 
able with any K & M Dia- 
phragm Motor Valve in 
sizes from ‘2 through 3 
inches with full travel in 
each size. 


Write for complete details. 


The Kielsy & Mueller Coteleg 47 tente:< 
over 190 pages abeet the complete. 
modern « @ M fing Keatred Motor 
Diephrage Velves, Keatvel Master 
Level Contrele and 
eod veleted equipment far 
om, cir, >? and 
earvice Sent “roe when requested 
busines 
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Hiro - refines lubricating oil and then 


CAT LUBE - the spent adsorbent cake serves 


as a "fluid” cracking catalyst 
does double duty 


LUBE 


FILTROL FINISHING 
CAT LUBE UNIT CAT CRACKER 
. 
| 
° 

| FILTROL 


CAT LUBE CAKE 


* LUBRICATING 


GAS—OIL 
FEED 


LUBE FEED STOCK 


THE USE OF FILTROL CAT LUBE ALSO ASSURES 
THESE ADVANTAGES: 


1. No filter cake disposal problem. 
. 2. Oil in filter cake is solvaged. 
° 3. Provides a constant supply of catalyst 


at practically no cost. 


An example of the successful use of Filtrol Cat Lube is the 
& * highly favorable experience of the Sinclair Refining Company 
e which has been continuously using Filtrol Cat Lube for a year 
and a half with outstanding results in both lube processing 
* and catalytic cracking 
. Sinclair Refining Company was the first of many progres 
sive refiners to take advantage of the economies made possible 


ti | 
only through the use of “double duty” Filtrol Cat Lube. 


ADSORBENTS + CATALYSTS + DESICCANTS 


Write for information 
* FILTROL CORPORATION 
General Offices: 727 W. 7th Street, Los Angeles 17, California 
Plants: Vernon, California and Jackson, Mississippi 


“. REG. U.S. PAT. OFF. 
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Whether or not you ever need accurate measurement 
pressures in the super-range of 50,000 to 80,000 psi, this new. 
exclusive helical spring developed by Foxboro illustrates the 
advance engineering you will get in any Foxboro Pressure 
Instrument. 

Ever since Foxboro introduced the helical pressure element 
with fixed center of rotation, industry has accepted the accu- 
racy and performance of Foxboro Instruments as standards 
in the field. These standards may be your answer to imme- 
diate pressure problems 


Foxboro has the most complete line of pressure instruments 
available. You have a choice of rectangular or circular cases 
- +. Spring elements in phosphor bronze, beryllium copper, o 
Type (316) Stainless Steel. For normal applications, the 
standard spiral and helical elements are standards of supe- 
rior performance rugged, fatique-free, lastingly accurate. 
For the difficult, unusual jobs, the new heavy-duty helical 
offers radically new design utilizing the tough, corrosion- 
resistant properties of Type (316 ) Stainless Steel partic- 
ularly adapted to rapidly pulsating service from zero to full 
pressure responsive and absolutely safe on pressures up 
to 80,000 psi. Other elements ( not illustrated ) include: dia 
phragm, 0-1” water to 0-5 psi; bellows, 0-5 psi to 0-25 psi; 
absolute pressure bellows, 0-4° mercury to 0-40 psi. 

This unequalled range of pressure elements, engineered to 
the highest standards in instrument design, is your assurance 
of the best pressure instrument for any industrial application. 
The Foxboro Company. 246 Neponset Avenue, Foxboro, 
Mass., U.S.A. Branch offices in principal cities. 


BORO pressure RECORDERS 


REG. VU. S. PAT. OFF. 
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? 
HOW does the GRAVER REACTIVATOR operate? 


WHEN should the GRAVER REACTIVATOR 
be used for cold process softening or clarification? 


You will find the answers to these questions in a 
NEW bulletin on the GRAVER REACTIVATOR 
. a high flow rate, upflow solids-contact de- 

sign of water softener and clarifier. 

If your water supply is hard or contains silt, clay, 
color, organic impurities or other suspended 
solids, you will find this bulletin informative and 
helpful. Copies will be sent to plant executives and 
engineers who write on their Company letterhead. 


uw 424 


_GRAVER WATER CONDITIONING CO. 


| GRAVER | Dept. 106, 216 West 14th Street, New York 11, New York, U.S.A. 


A DIVISION OF GRAVER JANK & MFG.CO.[NC. EAST CHICAGO, IND. 
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Changes in Duty 


d « 


no obsolescence 


Brown Fintube Sectional Construction 


Avoids Needless Waste and Expense 


Emergency 


@ Brown's 


parts, exacting design and precision manufacture 


interchangeability of 


has “licked” obsolescence. 


The sections can be used in one exchanger 
after another — on different duties — on different 
products. A bank can even be broken up and the 
sections shipped to two or more plants, miles 


apart, assembled and reused. Sections not in use 


THE BROWN FINTUBE CO. 
ELYRIA, OHIO 


[To obtam more data on advertised pro 


serve as “stores” for other sections on stream. 
They are never obsoleted by changes in duty or 
plant re-arrangements. You can use, and reuse 


them, until they are completely worn out. 


For the utmost in efficiency and economy, install 
Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 
furnished promptly. Write for Bulletin No. 481. 


SECTIONAL 
HAIRPIN 
HEAT EXCHANGERS 
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construction 


fabricetion 


engineering 


design 


dual control 


active liaison between the Refiner and Foster Wheeler in 
the office, shop and field; ... 

complete agreement on every detail in the design, engi- 
neering, fabrication and construction sequence; ... 

a combined experience that can straighten out unscheduled 
situations... 

These are the essential components which provide an 
accurate and overall dual control which saves time, saves 


money, and creates another satisfied Foster Wheeler 
customer. 


the complete engineering ond construction service 
anywhere in the world 


| 
| 
—— 
> 
| 
Hi 
BROADWAY, NEW yYoRK 6, WE 
| 


A top-of-column view of the 63,000 
bbi/day Crude Distillation Unit engi- 
63,000 bbls/day neered and constructed by Foster 
Wheeler for the Creole Petroleum Cor- 
poration at Amway Bay, Venezuela. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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Different tanks solve different storage problems 


..-at the new Burnell-North Pettus plant 


This natural gas eyeling plant in Texas is operated by 
the Stanolind Oil and Gas Company for a group olf 
owners. Products recovered include propane, butane, 
gasoline, kerosene and fuel oil. Storing such a variety 


presents problems— problems answered by basing each 
tank selection on the volatility of the hydrocarbon 


handled in the tank 


Propane and butane would gasify and escape from 


conventional flat-bottom tanks. But pressure storage pre 


vents excessive losses and reduces the fire hazard. So, 


» 
eu 


for storing the butane and propane, horizontal pressure 
tanks were specified 


Gasoline is stored in the flat bottom tanks shown 
below at the right. There are four of these 20,000-bb! 
tanks and each is equipped with a Horton Double-Deck 
Floating Roof. This roof is recommended for flat 
hottom tanks storing gasoline | 


‘cause it prevents fill- 
ing evaporation losses and reduces losses caused by 
breathing or boiling. 


Liquids of low volatilitv--kerosene and fuel oil—-are 
stored in the Horton fixed roof tanks shown in the view 
at the left. Horton welded steel fixed-roof tanks are 
widely used for storing non-volatile liquids because 


they do not leak, are easy to maintain and economical 
sorption oil to construct, 
é This example shows why different types of storage 
we tanks are used for different hydrocarbons. Write our 
he Burnell Pettus Cycling Plant nearest office for assistance in picking the right tanks 
Pettus, Texas for your products 


CHICAGO BRIDGE &« IRON COMPANY 


Plants on BIRMINGHAM HICAGO. SALT LAKE CITY and GREENTZILLE, PENNSYLVANIA 


Atlonta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Philadelphia 3 1630-1700 Wainut St. Building 

Birminghom 1 1527 North Fiftieth Street Houston 2 2130 National Standard Building Salt Loke ty 4 530 West 17th South Street 

Boston 10 Street Haveno 402 Abreu Building San Froncisco 11 | 1259-22 Battery St. Building 

Chicago 4 ilding los Angeles 17. 1526 General Petroleum Building Seattle | 1330 Henry Building 

Cleveland 15 2215 Guildhall Building New York 6 3310-165 Broodwoy Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Horton Stee! Works, Limited, Fort Erie, Ontario, Canoede Compagnia Tecnica Industrie Petr Rome, italy 

Ateliers et Chantiers de la Seine Moritime, Poris, France Whessoe Limited, Darlington, England 

Constructions Metalliques de Provence, Aries-sur Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 

Chicago Bridae & Iron Company, Apartade 1348 Corocos, Venezuela Comprimo N. V., Amsterdam-.O, Netherlands 
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CRANE has everything you need = 


FOR DEPENDABLE SERVICE... EASY OPERATION 
You can always rely on sturdy Crane Cast Steel Gate Valves. Tight 


closure is assured by long, close fitting guides that seat the solid % 
af 


wedge disc accurately against screwed-in body seat rings. This guid- 
ing action minimizes disc drag, reduces wear on seating surfaces. 


Minimum resistance to flow is assured by straight-through ports. 


j 
Crane design eliminates the possibility of stem binding .. . length- 


ens service life of packing. Two-piece ball-type gland equalizes ‘a 
pressure on packing even if gland flange is pulled up unevenly. = : 

Side strain on stem is eliminated with famous Crane flexible T-head q 
disc-stem connection. Crane steel valves are in pressure classes from 2 


150 to 2500 pounds, with flanged, screwed, or welding ends. See P ' " 
your No 


19 Crane Catalog, p. 226-32. 


CRANE CO., 846 Michigan Ave., Chicago 5, IIL 
Branches and Wholesalers Serving All Industrial Areas } (  —— ts 
300-Pound Stee! Gate Valve 
THIS PROCESS PIPING HOOKUP, FOR EXAMPLE, ter oll 


CAN BE 100% CRANE-EQuIPPED ON ONE PURCHASE ORDER 


Sizes 1'4 to 24-inch 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING “Shes 
} 


TROLS 


Why shop around for piping materials? : 
4 
| —~< 

| 

| 

NS | | 

Ta 

; < SS NS | | 
| 
Y 

| 
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Military Raises Standards 


or Heavy-Duty Motor Oils 

FFICIAL announcement that the sulfur content Table 1 shows the mandatory that a single type oil be 

Armed Services specifications characteristics of the 2-104B and the ipplied Therefore a compromise 

for heavy-duty engine oils will be new proposed MIL 2104 test fuels ist be reached which will satisfy 
changed to include more severe quali- “During the war, the 2-104B oil he requirements of both type fen j 
fication test requirements was made erformed satisfactorily in general gine and at the ame time assure f 
4 at the Lubricating Oil Discussion stated Mr. Streets However uel vartime availability of the products ‘ 
Panel, April 14, during the Mid-Year used during that period were pre pecified ' 
neeting in Cleve the National jominantly straight-run products o It is considered, according to Mr 7 

Petroleum Assi hief purpose low sulfur content Thu t must Street that MIL 2104 represents 

the change is to insure that ap- be noted that in the event of another i reasonable compromise between 

ac emergency the fuels available for use 1 and Diesel engine require 


com any 
and anticipated to be in greater use stocks, hav ingle requirement For these rea- 
n the future range ar ys, it is felt that the new specifi 

R. E. Streets, of the Army Ord RB ation will remain substantially un 


nance Research and Development Di 


peLroieun 
vision, told the meeting that by not necificat ic 
later than June, 1951, present Army the fuels , » in 
Specification 2-104B will be super futuse emecwents See Table 2) TABLE 1—Characteristics of Proposed 


ded by Military Specification 2104 


New Fuel For Heavy-Duty Engine Oil 


. The trend in military engine de 
The new standard, MIL 2104, is being sion. both gasoline and Diesel. is Test Procedure 
lesigned to cover the heavy duty toward light-weight, high-output en- ASTM Distillation MIL, 2104 21040 
engine requirements of Army ground of crer-ell Gunmen 
vehicles and also the Diesel engine This same trend is in evidence in ~ Br 
r rements f the Navy It will commercial truck engines which are , , 
als replace Supplemental Lists 1 being used by the military to re- ‘ ' 650-4 625 max 
and 2 to “Spe 2-104B, which hav sed in the last wal 
been issued within the year to in é 


which 


clude the high-additive type 


rn il companies have developed , ha t a hea 

since the war to meet requirements , ibricating oil. Con TABLE 2--Specifications Representative 

0 severe for 2-104B ially. Supplement 1 and Suppl of Fuels Available to Army in Future 
The principal difference betweer E 

en 2 are ming i Wide mergency 

he old and new proposed requi ne ise to combat such conditions as ex Motor Fuel—MIL-G- 3056 

ments lies n ised r tne lud al ASTM 3 Distillation Type A 
nt lud h 

AXS-1551 test r n 2-104B e und high wear ; 19 
pecificat gnation L-1) Although they were developed initial o : 

The tect fine be n RVP 


44) Diesel Fuel—USA Spee. 2-102¢ 
i t nd " 
‘ Distillation Grade A 
‘ rit 0.4 nax 
vt h the nu eT asolne en : 


tane 40 
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Motor Oil Specifications 


hanged for at least the next 5 years Among the points at issue, Mr test fuel but containing at least 0.5° 
In discussing the proposed fuel Tongberg said are: What is the basis sulfur is required, the extreme de- 
for the new test procedure for heavy on which 2-104B oils are now con- mands of Diesel and of gasoline burn 
juty engine oils, Mr. Streets said sidered unsatisfactory? Where are ing engines in both ‘lugging’ and cold 
that the use of additives of any kind the data In what respect is im- operation might well be satisfied 
in order to produce a clean fuel or provement in performance needed? Thus, improved lubrication of all en- 
solvent treating of the fuel is not To what degree has it been estab- gine types, irrespective of service oF 
permitted. Additives to increase thi ished that indicated malperformance fuel quality, will be insured with 
sulfur content above the 0.35°% min f equipment is due to oil quality only two heavy-duty oils in place of 
imum natural sulfur specified wil and not to poor mechanical design the present three 
be permitted after approval of the features . 
ad Litive sulfur compound by the Ord It appears that MIL 2104 was Necessity for Complete Data 
nance Department proposed as a compromise between With the introduction of the new 
Secause of the lack of reprodu what the Military needs, and what MIL 2104 oil, which is intermediate 
ibility of the bomb method for deter commercial operators of automotive in both price and quality between 
mining sulfur content, it is required quipment would be willing to ac- the present 2-104B and the Supple- 
that Armour Research Foundatior cept he continued. “Although this mental List 1 oil, there are now six 
check the sulfur content of all AXS nay not have been the case, we feel lasses of price and quality for lubri 
1551 test fuels reported at 040 very strongly that there should be cating oils, H. C. Mougey, Technical 
sulfur or below In discussing th a separation between the require- Director, Research Laboratories D 
need for improved oi’s for Army ments of the Military and the re- vision. General Motors Corp., told 
ground vehicles in heavy-duty serv quirements of civilian automotive the Lubricating Oil Panel. These oils 
ice, Mr. Streets said equipment. Military and civilian re- Mr. Mougey listed as 
A very serious problem was er quirements are significantly differ- —— Type of OW 
countered early in 1945 when engine ent ciaentin Straight Mine 
sludging of transport vehicles be ‘The use of a common specification Pret F K Stat ‘ 
came widespread in certain areas of will, therefore, either give the Mili- aatleney aa 
the Zone of Interior Clogging of tary a product which will not meet per I pplementa 
oil control rings and oil pump screen their requirements, or force the com- pe f ont 
occurred in less than 20,000 miles mercial operator to use a higher “The men in the oil and automo- 
The source of supply of fuel varied priced product in place of one which tive industries who are concerned 
but all vehicles were using the same is already giving him satisfactory with the lubrication of gasoline and 
2-1044B oil, This fuel was procured performance Diesel engines under the different 
under U. S. Army Specification 2- “Since the Military and civilian operating conditions all want to know 
1144B and until this time consisted requirements differ, oil companies which of these oils should be mar- 
largely of straight-run stock should market lubricants most suit- keted, and under what operating con 
“However, as the production of able from a performance and cost ditions these different oi will be of 
aviation gasoline tapered off, a high standpoint for the particular type of most value to the engine operator 
percentage of these cracked stocks service involved “A large number of oil companies 
was blended with the motor fuel and now have Supplemental List 1 oils 
as a result, a great increase in en- Sees Possible Cost Increase and experience in actual service has 
gine dirtiness resulted in certain 1M. Miller. Automotive Division shown ‘the se oils may be very satis- 
areas and with certain oils. At the Standard Oil Co. (Ind.). raised the factory under some operating condi 
same time, no trouble was encour question as to whether engine build tions, such as in bread-wagons, taxi 
tered in theatres of operation where ers would continue to demand Sup- cabs. or in high speed trucking where 
2-103C gasoline and 2-104B engine plement 1 and 2 « n addition to at least some of the Premium and 
oil were used.’ the proposed MIL 2104 If so. he 2-104B oils may not be able to pre 
The ition of future militar i the result would be to raise vent the accumulation of excessiv¢ 
gasoline ground use is dictated the cost foor of heavy-duty motor amounts of sludge and varnish 
by oth requirements said Mr ls without meeting the desires of On the other hand, although 2 
Streets, and will certainly not in isers and engine builders confronted 104B oils may not be able to pre 
pr Furthermore, engine design vith the two-way problem of “fue ent the accumulati sludge and 
ng conditions al h nder ertair nadit ns, the 


the 
severity rather than a lecrease 


the 


ns Need for Change 


rherg, Standard Oil De er Tac 


statement on the subject f the pr re perat I the eff t ‘ ulfur present nnecessary u 


| onte 


posed new specifica ne t the NPA annot be overlooked. Survey bot! unles ve ha leter ned that we 


question regarding the techr ‘ an L-1 dies test fue vith a dis erin per ane Se e unae 
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luty oils would intinue to be re nave given o 
juired, with the accompanying dis themselves during the 10 years sincs 
abilitv to the l company of limited they were leveloped, and their war 
Hence = niy ba factor that listributior and vat nventory record is one f which we are al er 
in readily be improved is the lub Gasoline engines are not troubled proud Als they are lower in st 
cant vy sulfur in fuels to the same extent than Some of the ls ntaining 
ion | as Diesel engines,” said Mr. Miller larger amounts of addition agent : 
While re genizing that there are oth- We should not give up satisfa 
C. 0. Ton ii re ors besides sulfur to consider tory oils which we now have, in the 
sting Die f on hope that ne make the 
‘ Our rganization feels he tated volumes of diesel fuels nta'ning In the meantime t appears that 
that before a well tablished 1 75 to 1.0 of sulf ire beings the men wh are interested in lubr 
tary specificatior ; hanged, ther { for high speed Diese n sta ation in both the land automotive 
should be 1 juestion regarding the tionar and highwa er ‘ It : ndustrie hould everything they 
need for the hange m the specifi inlih vy that such fuels will disap- an t btair er e re rds wit! 
ation requir ents, and no quest pear fr the arket, an inescapable these ls of different classification : 
of the adequacy f the new specifi fact in nsidering the fuel lubricat » that the ‘ be able to make 
cation With regard to the proposed ing oil problem in Diesel engines the neceessary decisions with their 
Ml Bee he said there ‘ nsider Fortunate t appears that f actions based on reliable records Cov- 
; justification for its adoption tillation range similar to the proposed the diff eraul nditions 
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NATURAL GASOLINE 
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New Burnell-N. Pettus Cycling Plant 
Recovers 330,000 Gal./Day of Liquids 


By D. P. THORNTON, Jr. 
Southwestern Editor 


Latest example of a growing trend in the natural gasoline industry 
of the Southwest is the large and highly-flexible Burnell-N Pettus Cycling 
It handles 194,000 Mcf. of gas condensate and 
casinghead gas daily, and recovers 330,000 gal. of products. 

Among its other unusual features are two separate systems handling 
casinghead and gas condensate, while distillate is processed separately 


Another innovation features a mid-section pumparound circuit through 
a fired heater to provide process heat to the primary still, which stabilizes 
A “propanizing 
components from re- 
cycle gas with rich oil partially stripping the latter of methane and ethane 


High pressure steam is used for power generation and principal 
mechanical drives throughout the plant, with exhaust steam used for proc- 
Compressors totaling 9200 h.p. are installed to 
handle casinghead gas, recycle gas and 3200 psi. reinjection gas 


Production from the 31 condensat« 


gas wells to 


which 


the 


plant is 


presently connected is controlled by 


located witl 
a single test 
these wells 


chokes 


separator 
The individual wells are 


rin the 


plant 


serves 


and 
all 


completely equipped, also, to protect 
the wells and provide control in 
event of a gathering line failure 
Residue gas is returned to seven in 
jection wells, three in the 3urnell 
and four in the North Pettus field 
An unusual feature {is found in the 
primary still, which uses a mid 


section pumparound circuit through 
a fired heater for process heat in- 
stead of the more conventional prac- 
tice of heating total still feed. This 


permits high flexibility, 
provides an all liquid charge to the 
heater at optimum, stable operating 


operating 


conditions regardless of minor fluc- 
tuations in plant load, and reduces 
pressure vessel requirements 


There are two features in the plant 
somewhat unusual for 
cycling or natural gasoline plant 
construction although common 


utilities, 


enough in other industrial installa 
tions of turbogenerators§ for 
electric power, and deaerators and 


evaporators to provide distilled water 
makeup to boiler feedwater and en- 
jacket The plant 
also is equipped complete 
lead blending plant, permitting it to 
gasoline in the 


gine water circuits 


with a 


motor 
bracket 


produce a4 
premium octane 
the 
ab- 
psi 
the 
absorbing 


Another interesting aspect of 
design is the “propanizing”’ 
orber Rich oil from the 800 
absorber flows over 
lower section 
heavier components 
rich gas 
being partially 
and ethane 

fat (relatively 
casinghead gas (fuel 
the absorption 
upper portion of the 
the quantity 


isales gas) 
trays in the 
and 
relatively 
time 
methane 


propane 
the 
and at the 
stripped of 
content 


from recycle 
same 
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propane and heavier hydrocarbons 
n the recycle vapors overhead from 
this absorber is reduced. At the 
same time the total lean oil require- 
ment of the plant is not increased. 
Drag streams from the secondary 
still are utilized to remove light ends 
from the absorption oil and also to 
continually remove undesirable heavy 
impurities. These are charged to the 
naphtha column, which recovers the 
light ends and also drops the heavy 
ends into the residue sold as fuel oil 
It will be recognized that much of 
the processing is conventional. It is 
not possible in the allotted space to 
present a highly detailed flowsheet, 
hence the schematic diagram of Fig 
1 has been included to show the gen- 
eral scheme, although much of the 
control instrumentation and non- 
essential auxiliary vessels have been 
eliminated in the interests of simpli- 
fication 
Gas Inlet System 


High pressure condensate gas is 
brought to the plant site under full 
well-head pressure through 19 sep- 
arate gathering lines which converge 
on a metering station. The station 
is shown in Figs. 2 and 3 After 
metering, the flow is controlled 
through adjustable well-head type 
chokes which reduce the pressure 
to approximately 1630 psi. The gas 
then enters one of two headers, one 
connected to the plant test separator 
which can operate up to 920 psi., and 
the second, or normal flow, to the 
plant intake scrubbers via a pres- 
sure reducing valve lowering the 
pressure to 1610 psig., and a field 
gas cooler (estimated inlet temper- 
ature 130° F.) 

Scrubber effluent gas is_ split 
equally between the three 1600 psi 
high pressure absorbers, but up to 
15,000 Mcfd. of gas may be further 
reduced in pressure; bypassed around 
the high pressure absorbers to the 
800 psi. distillate flash drum, thence 
to the 800 psi. absorber and ulti- 
mately to sales gas. The entire con- 
densate gas inlet may be diverted to 
sales if absorbers are out of service 
A by-pass heater has been provided 
to warm the wet gas to about 115 
F. before reduction to 800 psi. to pre- 
vent hydrate formation at and down- 
stream of the pressure reduction 
valve Serubber liquid-—condensate 
passes to the 800 psi. flash drum 
When a well is connected to the 


Fig. 1—Schematic flow diagram of the 
processing arrangements at the new 
Burnel!l-N. Pettus cycling plant, one 
of the largest in the Southwest. Note 
that gas condensate is processed 
separately from light hydrocarbons 
absorbed from incoming “wet” gas, 
and also the processing flexibility 
which is available 
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Fig. 2 (above) and Fig. 3 (below)—Interior and exterior of the inlet meter house, 

showing metering equipment and manifolding. Thirty-one condensate wells 

are hooked to the 19 gathering lines shown in this picture, while three more 
bring in casinghead gas 


oan 


test separator, the metered separator 
overhead gas is charged to the 800 
psi. absorber. The liquid, likewise 
measured for test purposes is 
charged to the 250 psi. flash drum, 
vapors from which go to the fuel 
gas absorber. The liquid from this 
flash is charged to the distillate 
stabilizer 

Casinghead gas comes to the plant 
through three lines conventionally 
equipped with drip tanks, meters and 
scrubbers. It is compressed to 200 
psig. as feed to the “fuel gas” or 
low pressure absorber. Pressure is 
maintained at or below 2 psig. at the 
plant suction to avoid excessive back 


pressure on well separators Vol- 
ume is currently 7000 Mefd., but 
equipment is sized to handle twice 
that much with the installation of 
additional compressors and after- 


coolers 
Condensate Gas Processing System 


Each of the high pressure ab- 
sorbers is a 5 ft. x 53 ft.-9 in. vessel 
having 20 trays on 27 in. spacing and 
a mist extractor Design lean oil 
circulation is 388 gpm. to each. In 
normal operation absorber residue 
gas is taken to the 1600 psi. injec- 
tion gas compressors, but absorber 
residue gas may be diverted to main- 
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en 


excess is utilized for the 
lease fuel well 
absorber is 6 ft tray 
contains 12 sieve and the 
Fat oil from the will 
feeds into the pro- 
absorber, entering above 
and absorbs part of 
and heavier content of 
recycle vapors 
primary still reflux tank sign 


ft 
195 flux 
in still 
val or 


the also 


passing 


passes to the 


quid from the 


net 


fuel The rich 
earlier, enters 
800 panizing 
drum, vapors ethanization 
one of the oil from 


changing heat 
oil en 


route 


tich oil from 


f this absorber 
800 psi. absorber is 5 the 
in., with 20 trays and a rich oil vent tank 
absorption sec- tank enters § the 
to-side trays on 20 tray and vapor 
in the propanizing sec- 14th tray 
oil from the bottom of is 370-375° F 


enough of the 


enter either with the drocarbons to 
oil or below the pro still to operate 
section. Recompressed va- The necessary 
below the propanizing pumparound 
psi. residue gas scrubber center-well 
into the base of the absorber tray 
the saving of 
the vessel and utilizing of oil through 
foundation. A similar con- heater 
used in the propanizing ature is raised 


is lower 

10 so 
suction side 
fill from 


trolled as desired 
The 


primary still is 
conditions 


and operation of the 
bubble trays in Overhead 
Similarly treat fat still are 
absorber F. to 160° F 
water to 95 F 


pressure 


are intre 


and, 


quantity 
admitted below 


vapors from the 


then 


product 


psi. and propanizing absorbers, 
directly to plant and 
oil, as indicated 
the top of the pro- 
absorber for partial de- 
mixed with rich 
condensate gas absorption 
rich oil vent tank, ex- 
with stripped lean 


Light Hydrocarbon Processing 


the propanizing ab- 
sorber surge tank is pumped through 
rich-to-lean oil exchangers to the 
Oil from the vent 
still on the 12th 
enters above the 
Normal feed temperature 


The primary still operates at 225 
its function being to strip 
light, absorbed hy- 
allow the secondary 
totally condensing 
heat is supplied by a 
circuit through the 
primary still heater. A_ partitioned 
collects overflow from 
11. The pump takes suction on 
this well and moves up to 1736 gpm 
the primary still 
(Petro-Chem), where temper- 
to about 500° F., and 
returns to the outlet side of the still 
eenter well The 
hot and cold 


partition between 
sides of the center 
than the outlet weir to 
if still feed is interrupted 
of the center well 
the hot side The 
amount of pumparound may be 


of stripping steam 
the first tray of the 
S874 Ibs. hr. at de- 
The amount is con- 
is trolled to permit total condensing 
secondary still 


lease 


out 


con- 


primary 
air-cooled from about 230 
aftercooled with 
Between the air- 
cooler and aftercooler, vapor and li- 
distillate stabilizer re- 
tank as Well as the secondary 
liquid and any high 
ropane to be re-run 
duced into the line 


TABLE 1 


Fractionator Design Operating Conditions 


De 


Depropanizer 


Debutanizer® 


stabilizer Naphtha** 


480 


TABLE 2—Typical Winter Gasoline 


Analysis 
sample Area 
ASTM Distillation Test Specification 
BP 2 
34 
41 
Residue oo 
G N 
x ~ 240°° 
Vap 
Rese 
Max . <1.0° 
2TM 7.8 
Max 


ahead of the aftercooler and thence 
to the primary still reflux tank. This 
last also serves as feed accumulator 
for the de-ethanizer. Vapors off this 
tank return to the propanizing ab- 
sorber without pressure control, thus 
the primary still floats on the pro- 
panizing absorber 

The level controller in the base of 
the primary still controls secondary 
still feed, which enters above tray 16 
The secondary still separates lean oil 
from absorbed hydrocarbons Frac- 
tions lighter than about 350° F. end- 
point pass overhead at 240° F. to the 
air cooled condenser, leaving at 
about 160° F. partially condensed 
The after-cooler totally condenses 
and cools them to 100° F. Still pres- 
sure is controlled by by-passing hot 
vapors into the still reflux tank 


A fraction, boiling between gas- 
oline and absorption oil, may be 
withdrawn as a _ sidestream from 
either the dehydrating tray down- 
comer or the downcomer of tray 18, 
and amounts to approximately 2 
gpm This drawoff line connects 
with the absorption oil drag stream 
and pressures into the naphtha 
heater charge stream Stripping 
steam comes from the 90 psig. super- 
heated steam system and may 
amount to as much as 20,280 Ib./hr 


The oil from the base of the sec- 
ondary still passes through the pri- 
mary still oil-to-oil exchangers en- 
route to the lean oil cooler, a drag 
stream being taken off to the naph- 
tha still, which also serves as an ab- 
sorption oil reclaimer Oil enters 
the lean oil surge tank at 95° F. The 
lean oil pump (turbine driven mul- 
tistage Pacific centrifugal with two 
interstage bleeds 100°; spared) 
takes suction on this tank to pro- 
vide oil at three different pressures 
to the three lean oil services (fuel 
gas absorber, 235 psig., 208 gpm 
8) psig. absorber, 865 psig 330 
gpn and high pressure absorbers, 
1640 psig. and 1164 gpm.) 

De-ethanizer feed preheat is ob- 
tained by exchange against debutani- 
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zer bottoms and, finally, 90 psig. 
steam, to a controlled inlet tempera- 
ture of 200° F. on trays 14 or 18. 
Column conditions are given in Table 
i. Uncondensed overhead vapors 
from the reflux tank are returned to 
the propanizing absorber 

De-ethanizer bottoms are depropani- 
zer feed, entering on either the 18th 
or 22nd tray Depropanizer design 
operating conditions are given in 
Table 1. Gross overhead vapors are 
totally condensed with backpressure 
control similar to that for the pri- 
mary still 

The debutanizer, charging depro- 
panizer bottoms, has been designed 
to make from 12 to 26-lb. RVP 
natural gasoline off the base, as de- 
sired, with 95° purity mixed butanes 
as the net overhead product, For 12- 
Ib. gasoline the approximate operating 
conditions are given in Table 1. Typi- 
eal product test data (motor fuel 
blend) are given in Table 2. Column 
back pressure is maintained in the 
overhead vapor line, bypassing 
enough vapor to the reflux tank to 
hold a pressure slightly below tower 
pressure, in maintaining a constant 
pressure on condenser and tank 
Stablized natural gasoline is with- 
drawn through the de-ethanizer feed 
exchanger and through 
storage 


coolers to 


Liquid Condensate Processing 


Condensate 
tillate flash drum exchanges against 
naphtha column side draw 
to a preheat of about 157° F. before 
entering the distillate stabilizer on 
tray 10. The stabilizer separates all 
propane and lighter from the distil- 
late Design operating conditions ap- 
pear in Table 1. Overhead is partial- 
ly condensed, vapors from the reflux 
tank entering the inlet side of the pri- 
mary still overhead aftercooler. The 
liquid excess over reflux also enters 
this condenser 


from the 250 psi. dis- 


streams 


The bottom product splits, part go- 
ing to a single coil Petro-Chem heater 
serving as a direct-fired reboiler, and 
the balance to Petro-Chem 
where, with the absorption oil 
lrag stream and the secondary still 
side draw drag stream it constitutes 
Column duty 
harge into a blending 


another 
heater 


naphtha column 
is to split the 


charge 


naphtha of 400 F. end point, a 
kerosine ut, absorption oil and fuel 
oil bottoms All fractions heavier 
than kerosine are withdrawn as fuel 
oil 

Column overhead is totally con- 
lensed The kerosine sidestream is 


taken from trays 16 or 18 into the 
upper 

and to 
withdrawn from either trays 
into the 
thence to storage or the lean oil 


section of a side-cut stripper 
Absorption oil is 


10 or 12 


storage 
lower stripper section and 
system as required. The tower alse 
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Fig. 4—Closeup view of one of the two 90,000 Ibs./hr. Combustion Engineering 
water tube boilers, which supply all plant steam requirements for electric power, 


prime movers and processing. 


is equipped to make a light naphtha 
cut between the gasoline and kerosine 
desired at future 


fractions if some 


time 
Plant Utilities 
Plant utilities comprise steam and 
electric power generation and water 
services. Steam is generated at 600 
psig.. 750° F. in two 90,000 Ib./hr 


Combustion Engineering Co. water 
tube boilers, Fig. 4 There are four 
steam pressure levels in the plant; 


600 psig., serving the turbogenerators 
main lean oil pumps, and principal 
mechanical drive turbines; 250 psig 
exhaust steam from the primary still 
pump around pumps used as 
stripping steam in the primary still 
9) psig from lean oil and 
process area turbines, used for pro- 


exhaust 


cess heating: and 50 psig. exhaust 


from the boiler area pumps, used for 


deaecrator and evaporator steam heat. 


Steam is generated at 650 psig., 750° F. 


ing. Turbogenerators are fully con- 
densing 

Boiler feedwater 
make-up to the 
jacketwater system is 
the Griscom-Russell Co 


make-up and 
compressor 
provided by 
single effect 
Evaporated water is also 
used in closed cooling systems for 
boiler and process area hot pump and 
turbine glands 

All condensate is returned to the 
boiler feed tank, with oily condensate 
having passed through an oil-water 
separator and Permutit Oil Removal 
Unit 


Steam for 


closed 


evapor ator 


space heating is taken 
exhaust system 
returned to the feed 
tank except for a few remote loca- 


from the 90 psig 


and condensate 


tions with small steam requirements 
Water is 
on the site 


supplied from three wells 
with pumps capable of 
providing 250 gpm A motor driven 


pump (with engine driven stand-by) 
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taking suction on the raw water 
storage tanks supplies a fire loop 
about the plant 

Cooling water is treated to prevent 
corrosion and scaling Scaling is 
avoided by addition of sulfuric acid 
to a controlled alkalinity, corrosion 
with Betz “Orocol Jacket water is 
treated with “Orocol,” with pH con- 
trol by caustic soda additions to be- 
tween 7.0 and 7.5 

Two 1500 Kw, 0.70 power factor 
2100 v. 3-phase 60-cycle Worthing 
ton totally-condensing turbogenera- 
tors supply plant power. Initial de- 
sign conditions call for the output of 


Exterior view of compressor house 

showing interstage and aftercoolers 

and, right center, engine jacket water 

pumps. Part of the electrical system 
is af right 


only one unit, but at operator's op- 
tion it may be desirable to operate 
both machines. Synchronizing equip- 
ment is available also to permit load 
transfer without power interruption 

Primary 2400 v. power is distribu- 
ted to two 1000 KVA 2400480 
unit substations and the four pri- 
mary voltage motors driving the cool- 
ing tower circulating pumps Sec- 


The compressor building houses two 600 hp. and five 1600 hp. Clark compressors 


The small compressors boo:t casinghead gas to 200 psi before processing; one of 


the large units is on recompressor duty while the balance handles repressure gas 


ondary 480 v. power is distributed t« 
the lighting transformers and to the 
balance of the 3-phase motors in the 
plant. The unit substations are the 
double-ended type providing normal 
parallel operation of two 500 KVA 
2400480 v. transformers through a 
single secondary bus. Provisions are 
made for parallel operation of both 
substations in event of overload or 
during transformer maintenance 

The Fluor 4-cell cooling tower is de- 
signed for 15,000 gpm. with design 
conditions of 109° F. inlet and 85° F 
outlet and has a calculated heat dissi- 
pation of 155,295,000 Btu/hr 

Tankag« supplied by 
Bridge and Iron Co., consists of four 
vertical floating roof 20,000-bbl. tanks 
handling motor gasoline, 13 horizontal 
tanks of 1375 bbls. each (six handling 
butane and seven propane), six 1250 
bbl. cone-roof vertical tanks (three 
for kerosine, two for fuel oil and one 

r miscellaneous rundown), two 1000- 
bbl cone roof ve 


Chicage 


rtical absorption oil 
tanks and one 1375-bbl. gasoline run- 
down tank 

The loading racks of Black Sivalls 


& Bryson Inc. design, are capabk 
f loading 40 tank cars simultane 
ously and two trucks at the truck 
loading station located outside the 


plant fence 


Major 
otherwise 


equipment 
mentioned 
vessels and 


suppliers not 
include high 
pressure exchangers 
F. Braun & compressors 
Clark Bros. Co. In¢ instrumenta 
1, Brown Instrument Co.; most 
pressure ve Wyatt Metal 
Boiler Work plug valves, Nord 
om Valve Co. and Walworth Co 
pumps National 
Pump and Machine Co 
pumps, Pacific Pumps Inc general 
service pumps, Gould Pumps Inc 
arge electric motors, Wagner Elec- 
tric Corp. air coolers, and buildings 
Praden Steel Corp 


stean Transit 


centrifugal 
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API PAPERS—MAINTENANCE 


Shell's New Refinery Maintenance Shop 
Integrates All Crafts Under One Roof 


This paper was presented under the title “Layout and Operation 
of New Shops—Houston Refinery, Shell Oil Co.” at the 15th Mid- 
Year Meeting of the API Division of Refining, Cleveland, May 3 


By ROBERT HALDANE, Chief Engineer 
Houston Refinery, Shell Oil Co. 


Because of the large expansion program of the Shell dled faster and more efficiently; the quality of the 


Oil Co.'s Houston refinery, the maintenance shops built work has improved; and the out-of-service time for many 
in 1929—which had been used with some extensions important pieces has decreased. The layout lends it- 
since that time-were found entirely incdequate for the self to the use of many types of material-handling equip- 
maintenance requirements of a modern large-scale ment—including fork trucks for palletized material, and 
plant. The modern concept of a shop building is that jib cranes for setting up equipment in the machines. 
it shall include all integrated crafts under one roof, A system has been established for routing work 
and the Houston refinery shop was designed and built through the shops on the basis of “short on paper work 
with this objective. The 216-ft. by 456-ft. building is of long on expediting” and personal follow-through 
3-bay construction, each bay equipped with a bridge The prime purpose of this shop is to reduce maintenance 
crane costs by efficient flow of equipment through the various 
The best type of modern maintenance equipment has sections, by modern machine-tool methods of repair, 
been installed in the shop; and, since its installation, and by the accomplishment of more quality.and preci- f 


refinery equipment which requires repairs can be han- sion work 


THIS MONTH'S COVER PICTURE 


OR some years past practically 
Fan industry has been faced with 
the problem of trying to squeeze out 
a reasonable profit from operations 
in which the cost of production, la 
bor, equipment, matena and sin 


lar has increared out of all propor 
tion to the prices obtainable for fin 
ished products. This has necessitated 


careful analysis of all phases of op 
erations so that inefficiencies can be 
located and eliminated. Because, nor 


mally, industry's revenue is in returr 


for the quantity ¢ iality of pr 
icts manufactured 1 sol ur 
facturing methods are under cor 


stant scrutiny by management 1 
possible improvement. Maintenance 


however, is a very different matter 
The usual tendency is to consider 
maintenance as a neces‘ary evil—a 
stepchild, so to speak, which gets 


what is left of capital appropriation 
allocated for improvements = only 
after the favorite have obtained 
their “take which they justify or 
the basis ot tangibl early payouts 

Such a justification is relatively 
easy for operations wherein it is po Shell's new maintenance shop ct Houston is equipped with many 
sible to estimate the return accurate heavy-duty, high-speed machine tools—so that repairs can be handled 
ly, based on improved and additional faster, better and af lower cost. Shown here is a horizontal boring 
salable products, Consequently, the mill, with a neat-exchanger bundle of considerable size in place for 
maintenance engineer is Up against resurfacing of the tube-sheet face. Without such modern equipment, 
ugh compe this job could be done only by disassembly of the entire bundle. An- 
other time-saving advantage of these modern machine tools is that 
lifficulty convincing management many cuts can be made on a piece of equipment with only a single setup 
that better working conditions i¢ 
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rr | 19 BAYS@ 24-0-456 
| i 
} 
1 BOILER SHOP 3100° @ 
2 WELOING SHOP —— 4700 b> ‘ 
3PIPE SHOP 2000 % 
4 INSULATORS & RIGGERS B00 3 
7 CARPENTER SHOP 1600 
B PAINT SHOP — = _ 600 | INSTRUMENT SHOP - 
9 TIN SHOP 750 2 VALVE SHOP = 
10 TOOL ROOM — 1600 3 ELECTRICAL SHOP - 
|| MACHINE SHOP 4800 4 MACHINE SHOP — - 
12 BLACKSMITH SHOP S TIN SHOP - 
VALVE SHOP 1200 WELDING SHOP = 
14 FIELD ENGINEERING OFFICE E 
15 WAREHOUSE NO. 3 9 CARPENTER SHOP 
LABOR OFFICE 10 PAINT SHOP --———- 1500 
17 MATERIAL & WORK YARD 1) INSULATORS & RIGGERS 700 
adequate lighting, pleasant surround- Fig. 1 (left) and Fig. 2 (right)—the old Since that time the refinery’s ca 
ings, air conditioning, and similar and the new. The old shops area in- pacity has practically quadrupled 
improve morale and worker effi cluded only 26,000 sq. ft. of shops, with an increase of approximately 
ciency. However, the question always scattered within an area of some 25°) in shop space and capacity. The 
is: how much improvement ?——and it 375,000 sq. # In the new Shell old shops and working spaces wert 
4 “re seat ri é are § 
had better be plenty, for therein lis maintenance shop, practically all aca tered within an area of som 
the payout for the improvements! 375,000 sq. ft., as indicated in Fig. 1 
activities are centralized under one 
Certainly, process and product im f h 98,000 f f fl Included in this was a total shop 
provements must be taken care of root—wit , sq. ft. of net floor area of 26,000 sq. ft., with the re 
because ultimately they determine area mainder consisting of outside work 
the income. This is as it should be ing space. This was entirely unsat- 
but it is also easy to neglect, or to such costs. Shell's management be- isfactory for the job at hand 
overlook, the possibility of improve- came aware of this situation, and it Furthermore, the movement of ma- 

. ments in maintenance—which are of was this awareness which resulted terial and equipment to be repaired 

equal importance in their approval of complete new proceeded in a cumbersome time- 

By equal importance is meant facilities to replace those which had consuming and expensive manner 

that the gains which result from been in service since 1929 Devices such as wheelbarrows, scoot- 

product improvement, or from in N t ott ers, trucks, and similar were used to 

, proved manufacturing methods, may eed for Shop and Offices transport equipment and material 
be offset by higher maintenanc: Shell Oil Co.'s Houston refinery from one shop to another. This re- 
costs. Improved maintenance facili was originally constructed in 1929 sulted in very unsatisfactory job 

- ties result in a leveling off of the for a crude intake of 26,000 bd, and planning and scheduling. In many in- 
trend toward higher maintenance the shop facilities were designed to Stances it was necessary for field 
costs—even an actual reduction in support a refinery of that capacity supervisors to follow a piece of 

J equipment from one shop to another 
To keep to a minimum the amount of dirt and oil brought into the shop, all so that they could be sure it was 
dirty equipment is routed to a seporate cleaning building as it comes in from being worked on. Thus their valuabk 
the field. Here it is cleaned by dipping in a solvent bath (as shown below time was wasted which could hav 

been utilized to better advantage 
or sandblasted . 
elsewhere 
In the new shop all maintenance 
/ with the exception of the labor de- 


partment, which requires space only 
for supervisors’ offices and laborers’ 


equipment such as shovels, picks 
Dee: - weed cutters, and similar, and the 
= cleaning building. With the excep- 
tion of the electronics room (in the 
instruments section) and the paint 
al 
room, there are no be- 
wer 
tween the craft areas. The reason 
for this is t permit observation of 


the entire shop from any point, so 
that the handlir of materials and 
equipment may be facilitated, and 
so that flexibility of the craft areas 
may be provided as it is needed 


Description of Shop 


ng is of struc 
* tural steel ar ugated transite 
with an 8&-ft wainscoting of buff 
2) brick t has a flat r f The build 
a 184 


f 


ing is air-conditioned throughout. 
Overall dimensions are 216 ft. by 456 
ft. There are 98,000 sq. ft. of net 
floor area, including interior offices 
and drives. Actual shop space ap- 
proximates 82,000 sq. ft.. of which 
12,000 sq. ft. are allocated to heavy 
storage 

Illumination is by 
mercury-vapor and incandescent 
lamps. There are continuous ham- 
mered-glass lights in the upper se« 
tion of the north and south walls 
only. The east and west walls, which 
are long, are without glass so as to 
guard against sun-ray eye 

The three bays in the building are 
72 ft. wide, each equipped with a 
bridge crane. In two of the bays the 
inside clear height to the roof is 34 
ft.. and in the third bay it is 244, 
ft. Two identical extensions on the 
east side contain foremen’'s of 


combination 


strain 


fices 
washrooms for foremen 
and craftsmen. Offices for other su- 
pervisory personnel are located ad 
jacent to individual craft areas with- 
in the building 

One building 
the shop itself 
main 


and separate 


which is used with 
from the 
cleaning 
architec 
main 


Is separate 
building; this is the 
building. It has the 
tural treatment the 
building. It is 


Same 
shop 


not air-conditioned 


but is heated by warm-air circula 
tion. The overall dimensions are 40 
ft. by 80 ft., with 3,000 sq. ft. of net 
floor area. There is a 15-ton bridg« 
crane on rails, 18 ft. above the floor 
level 


Fig. 2 illustrates the plan of the 
interior of the shop-building and 
Fig. 3 shows the exterior of the area 


Lighting 


A light intensity of 
at floor level is provided throughout 
the shop by 222 750-watt 
cent lamps, and the number of 
400-watt low-pressure mercury-vapor 
lamps mounted in pairs at the bot- 
tom chord of the roof trusses. The 
mercury-vapor lamps are useful for 
reducing the glare from the incan- 
descent lamps, because of their rela- 
tively large area of light source and 
consequent low brightness. Their 


35 foot candles 


incandes- 


Same 
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Fig. 2—Exterior view of the new maintenance shop, with separate 


characteristic 
tion is 


ing volume 10 ft 
paint 


paint 
preventing its dissipation outside the 
shop building. The 
provided with a filter to remove dust 
from the incoming air 
the spray booth is a 12 ft. by 18-ft 
drying room in which batteries of in 
candescent 
rapid evaporation of solvent 


a cleaning building is to reduce 
minimum the 
brought into the 


“shadowless" illumina- 
particularly helpful when 


metal surfaces are being worked on 
The offices, as well as the training 
electronics, and paint 
luminated by fluorescent lamps which 
provide a 
of 50 foot candles 


rooms, are il 


desk-level light intensity 


Paint Room 


A water-spray booth, with a work- 
wide, 8 ft. deep 


and 7 ft. high, is installed in the 
room. circulating-water 
system removes the undeposited 
from the booth exhaust—thus 


booth opening is 


Adjacent to 


lamps are used for the 


Cleaning Building 
The primary purpose for providing 
to a 


amount of dirt and oil 
shop building along 


with the work. When they require 
any cleaning, all pumps, heat ex 
changers, motors, castings, and simi 


cleaning building at right 


lar are routed to the cleaning build- 
ing before they are taken into the 
shop 

A 6-ft. diameter dipping vat, 17 ft 
deep, is recessed in the floor for the 
cleaning of heat exchangers, pumps, 
and large castings. Facilities are pro 
vided within the vat for 
of liquid solvent, and for 
the article cleaned. Smaller 
vats are also available for cleaning 
A sandblasting chamber, 11 ft. by 15 
ft. is equipped with a sand-and grit- 
recovery conveyor, elevator and fil- 
ter, a dust exchanger, as well as 
automatic filling of the sandblasting 
machine. All equipment is handled on 
dollies or by means of a 15-ton floor 
operated bridge crane 


circulation 
rotation of 
being 


Shop Equipment 


The shop is equipped with the most 
modern machinery available. Much of 
it is standard maintenance shop 
equipment, but there are a few items 
which deserve particular mention 

Secause of the fact that there is 
so much rotating equipment in the 
plant turbines, centrifugal 
pumps, blowers, electric motors, and 
Similar—_the need for dynamic bal 
ancing equipment justified the in- 
stallation of two Gisholt 


such as 


dynamic 


Meet the 


Haldane, chief engineer of 
received his B. S 
chanical engineering from New York 
1929 and was first employed by Shel 
gager in the Dubbs’ plants. He advance 
positions as cracking-plant inspector 
assistant in the cracking department 
joined the engineering department t 
lems in lubrication, estimating and 
tion. In 1936 
charge of operation and maintenance 
power-house, cooling and domestic wa 
1942, on military leave, he became an 
tenance officer, and was assigned to the 
sion to Bolivia. At the war's end he re 


Robert 
Houston refinery 


as assistant chief engineer in charge of maintenance and wag later pro- 


moted to his present position 


appointed utilities engineer, he was in 


Author 


Shell Oil Co 
degree in me 
University in 
1 in 1930 as a 
d through such 
and technical 
and in 1934 
» handle prob 
field construc- 


of boiler and 
ter systems, In 
aircraft main- 
» U.S. Air Mis- 
turned to Shell 


Mr. Haldane 
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balancers 


Experience with this 
equipment to date indicates that 
bearing failures, exceasive vibration 
and undue wear may be reduced or 
delayed by having the rotors bal- 
anced on the initial installation after 
a maintenance overhaul. Of course, 
it is recognized that, because of the 
nature of the products 
which are pumped and of the possi 
bility of seale on the turbine blad- 
ing, rotating equipment will not re 
main in balance however, with a 
good balance to start with, the need 
for overhaul 


corrosive 


resulting from thes 
conditions may be delayed, or the 


Fig. 5—This job control board, maintained by the shop expediter, shows the 
status and location of all jobs which flow between individual sections in the shop 
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OnOER 
Otiivera reo 


VTING OF sO8 
WORK ox CRIP TION tener 


Rituan 


Fig. 4—Little poper work is required 
to move a piece of equipment through 
Shell's maintenance shop. A “Job 
Identification” tag is attached to the 
piece before it goes to the shop, and 
at the shop it gets a “Shop Route” 
tag. The latter tag is red, yellow or 
green, the different colors indicating 
various levels of priority 


time between 
lengthened 

A cylindrical grinder was also in- 
stalled, and is capable of grinding 
the surface of an 8-in. plug cock in 


overhauls may be 


3°38 


408 IDENTIFICATION 


Pa 
JOF Ty 


hrs.; 
a grinding attachment on a lathe, 


the old method, which used 


took approximately 6 hrs. In a re- 
finery of this size there are numer- 
ous valves and plugs which require 
grinding. Furthermore, many pieces 
of equipment are hard-surfaced so 
as to provide wearing quality, and 
these are also ground on this ma- 
chine 

Another piece of equipment which 
is more than paying its way is the 
horizontal boring mill. With this ma- 
chine many cuts can be made on a 
piece of equipment with only a single 
setup. To set up a machine of this 
type is exceedingly time-consuming, 
and anyone familiar with this will 
appreciate the savings involved 

The foregoing represent three ex- 
amples of what we are doing in the 
machine section to improve mainte- 
nance and to decrease maintenance 
Numerous other examples 
might be given to illustrate similar 
savings resulting from the use of 


costs 


modern equipment in all the other 
sections 


Material Handling 

The greatest advantage of having 
all shops under one roof, without 
partitions, is in the handling of 
equipment and materials. As has 
been mentioned previously, in the 
old shops the handling of equipment 
and materials was extremely ineffi- 
cient. In order to eliminate time- 
consuming materials-handling ineffi- 
ciencies, modern handling equipment 
has been provided 

Several types of equipment for 
handling materials are available. As 
mentioned previously, a_ traveling 
bridge crane is provided in each of 
the three bays. These are of 15-, 10-, 
and 5-ton capacity, and they operate 
the full length of the building on in- 
dependently supported rails; the two 
larger cranes are both cab- and floor- 
operated, whereas the 5-ton unit is 
floor-controlled 
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Throughout the building are lo- 
cated 20-ft. and 30-ft. electric-hoict 
l-ton jib cranes, pivoted from the 
crane columns, where frequent han- 
dling of light materials and equip- 
ment is required Theré are 13 
eranes in place, and provision is 
made for future additions a5 re- 
quired 

A gasoline-powered fork-lift truck 
is available for handling pallet and 
medium-weight material from bay 
to bay, and for delivery and loading 
of finished work 

Numerous small bins are construc- 
ted so that they can be handled 
either by the fork-lift truck or by 
the cranes. All the material for a 
specific job which conveniently can 
be placed therein is put into one of 
these bins for transport to the job 
site. These bins are used to hold 
all the disassembled parts of a pump, 
turbine, or any other piece of equip- 
ment on which work is being done 
Other types of bins are used in the 
welding section; these are designed 
so that they will sit one on top of 
the other for the purpose of holding 
fabrication parts such as flanges, 
welding ells, tees, and similar 

The load luggers used in the re 
finery are employed for the collec- 
tion of scrap and waste in the build- 
ing Pans are placed in the craft 
areas where they will be accessible 
for removal by the truck. The saw 
dust and shavings from the car- 
penter-section cyclone collector are 
deposted In an enclosed-type pan for 
periodic disposal 

Shop Job Expediter 

All of this new equipment, and the 
money expended for it, will not 
provide better and lower-cost main- 
tenance unless advantage is taken of 
the most modern materials-handling 
methods and shop coordination 

Prior to the completion of our 
shop, several of our staff personnel 
visited a number of job shops 
throughout the country for study 
and analysis of the scheduling, plan- 
ning, coordinating, and expediting 
methods used. Many excellent sys- 
tems were studied, but the majority 
of them are not suitable for a re- 


finery-maintenance shop, because the * 


time which they allow for the pre- 
paratory work incident to the start- 
ing of a job usually is longer than 
an oil refinery can provide for the 
entire job itself. Furthermore, the 
success of all these systems depends 
on the individual who is responsible 
for their administration or, as he is 
usually called, the job expediter. 
What is required is an eager young 
man with the know-how—and a 
burr under his tail.” This is what 
we have tried to obtain—a job ex- 
pediter who is “short on paper work 

long on expediting.” His overall 
responsibilities include 

1—Upon receipt of a job in the 
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shop, he expedites and controls the 
flow of the job between shop areas. 


times as to the status of every job 
which moves through more than one 


Upon completion of the work 
on a job, he arranges for and ex- 
pedites the movement of the job to 


pediter for the 
dling of all materials, as needed 
He orders necessary 


their delivery at the proper time 
He receives all materials which 


Effective coordination, which is de 


times, requires cooperation with the 
shop expediter of the individual shop 


The shop expediter is no- 
tified of all special or unusual 
quirements which may arise, so that 
the most efficient control of the work 
will be had at all times 

General explanations and clarifica- 


1. The identification tags used by 
field foremen or zone supervisors to 
tag jobs going to the shop are buff- 
colored (Fig. 4). Upon such a tag 
is written the job order number; 
equipment number; brief explana- 
tion of the work to be performed; 
sections through which the work 
must flow— listed in order of neces- 
sary sequence of work and priority 
of the job; and some indication as 
to where the completed job is to be 
delivered. This tag is not intended 
to carry every detail of a specific 
job. Additional information is given 
to various shop foremen by phone 
and, if necessary, it is supplemented 
by sketches or prints. 


2.-The shop route tags (also 
shown in Fig. 4) are filled in by the 
shop expediter as soon as he receives 
the job from the field, or when he 
receives by phone additional re- 
quired information from field fore- 
men or zone supervisors. Jobs are 
divided into No. 1, 2, and 3 priority 

identified, respectively, by red, 
yellow, and green tags. Normally, 
No. 1 priority is considered an emer- 
gency, and it is used only when there 
is an actual emergency No. 2 
priority is considered urgent, and it 


=> A TRANSPC 


“Vas 
H all a 
the proper field sit« Automotive 
equipment is available to the ex- ve 
han- 
rials 
fr ests a 
come into the shop, and he dis- mi 
patches them to the proper craft sk 
areas 
signed to keep the work flowing or 
through the central shop at all 
for d A 
tions are as follows c. 
‘Yering tes ip 
moves 
pleted Job ten. Replaces tag on Tare 
Determines and arranges for best avatls 
< 
Fig. 6—Flow diagram of the movement of work through the shop 
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Paint drying room, equipped with batteries of lamps 


includes normal shutdown jobs or 
jobs which have a time limit. No. 3 
priority is considered routine, and it 
is confined to routine jobs 

This establishhment of priority is 
handled as conecientiously as pos- 
sible, and with the utmost coopera- 
tion of field foremen and supervisors 
with the expediter 

3 shop route tags carry 
three stubs, which are filled in by the 
expediter; they show the expected 
route of a specific job. The outsice 
stub designates the section where 
work on the job will be performed 
first; the middle stub designates the 
section where the next work is to be 
performed; and the inside stub de- 
signates the third section where 
work will be performed 

If work on a job is to be com 
pleted in less than three sections 
unused stubs are left blank. If more 
than three sections are to work on 
a job, two tags should be used 
with the second tag showing fourth, 
fifth, and sixth sections Upon com- 
pletion of a job in one of there sec 
tions, a craft foreman removes the 
stub which designates this worker 
eraft, and he records the time of 
completion. This stub is retained by 
the craft section, and it is accessible 
in the event the expediter should 
lesire to review all stubs. Thus at 
any time he may know the status of 
all jobs 

The expediter also maintains a job 
control board, which shows the lo- 
cation and the status of all jobs 
which flow between individual sex 
tions The control board is shown 
in Fig. 5 

t-If for any reason it becomes 
necessary for a job to be moved be- 
tween craft sections contrary to the 
route shown on the tag, the craft 
foreman notifies the expediter so 
that a new tag may be made up and 
the expediter’s record of route can 
be revised. If unexpected work arises 
which requires routing of the job to 
additional sections, any blank stubs 
left on the tag are filled in by the 


488 


craft foreman who handles the job, 
and he then notifies the expediter of 
such additions 

If work is to be done on more than 
one unit of equipment under a single 
job order number, each unit carries 
a separate tag; and the job order 
number is followed by the letters 
“A,” “B,” ete., to identify each sep- 
arate unit If equipment is broken 
down into several different units 
after it has entered the first section. 
the expediter is notified so that he 
can properly tag each unit and re- 
vise his job and route record 

central-shop receiving and 
dispatching area is designated in a 
central location. Each craft section 


has similar receiving and outgoing 
It is the responsibility of the 
various craft foremen to expedite 
the movement of jobs from the craft 
receiving area to the work area, and 
from the work area to the craft out- 


areas 


somg area. It is the responsibility 
of the expediter to ree that these 
jobs move quickly, and in the most 
efficient manner, from the craft 
areas, as well as from the central 
shop, to the proper field sites Fig. 
6 is a flow diagram of the movement 
of work through the shop 


Fabrication Work in the Shop 


It should be clearly understood 
that we are here concerned with a 
maintenance shop-—not a fabrication 
shop. The primary purpose of the 
construction of this unit was to in- 
crease maintenance efficiency 
through decreased cost. This is not 
to say that no fabrication work will 
be done The manpower require- 
ments of a refinery of this size are 
based on the personnel needed to 
handle the major plant turnarounds. 
Usually one of these turnarounds oc- 
curs each week, so that, in general, 
maintenance forces are continuously 
occupied. However, there are slack 
periods when some of the members 
of the various crafts are not fully 
occupied. It is for these slack peri- 
ods that a certain amount of fabrica- 
tion work is planned 

We recognize that we are not set 
up for production-line fabrication, 
although we can closely approximate 
it; and many articles can be fabri- 
cated on a competitive basis. How- 
ever, such fabrication results in a 
Saving of out-of-pocket expense to 
the company, because the labor ex- 
pended may be considered an over- 
head item Even if the labor and 
material expended were greater than 
the cost of a purchased item, there 
would still be a saving if we did the 
fabrication by making use of this 


Pumps brought in for maintenance and repairs are disassembled in a special 
area, with a pit provided for catching pump drainings—another effort to main- 
tain good housekeeping in the shop 
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overhead labor. However, when we quaifications. He is given adequate efficient and effective manner, the 
hire personnel for the purpose of opportunity to become qualified number of men required to do the 
fabrication, we are out of the oil through a diversity of job assign- work is reduced; thus a decrease in 
business and are in the machine- ments A certain amount of pre- payroll should result. Furthermore, 
shop businers—-and this, of course, paratory academic work is given, on modern shop equipment makes pos- 
is not our purpose company time, to prepare helpers for sible quality and precision work, 80 

Manpower Requirements the work training. By these means that failures should occur less fre- 

: we have been quite successful in ob- quently. This also may be reflected 

Our craftsmen, for the most part, taining qualified craftsmen in reduced manpower. However, the 

are trained in our own plant through It is difficult to evaluate, in terms real payout on a project of this sort 

on-the-job upgrade training Each of dollars and cents, the actual re- lies in getting back into operation 

man, as he steps up in classification turns of an installation of this type those units which are out of service 

from helper to first-class mechani Of course, there is one way of evalu- for maintenance—-thus considerably 
must meet specific and established ating it: If tools are used in the most reducing downtime 


THE FOREMAN IN MAINTENANCE 
Duties and a Method of Grading 


The principal portion of a paper of the same title, presented at the 15th 
Mid-Year Meeting of the API Division of Refining, Cleveland, May 3 


By ROBERT L. RUDE, Sun Oil Co., Philadelphia 


The non-repetitive nature of maintenance work in refineries makes it effort load of the workman has been 
skillfully reduced to such a degree 
that he complains of monotony. His 
can be improved through the proper standardizing, scheduling, and plan- principal concern is in developing the 


difficult to attain the efficiency reached in production work. However, it 


ning. The foreman directly over the workman who uses the tools is the manual skill required in doing a spe 

cific and highly repetitive operation 
A group of experts is employed to 
signed to increase plant maintenance efficiency. A procedure is described do the thinking 


vital link in line management, and he can make or break any plan de- 


for evaluating foremen to determine their capacity to develop the neces- On maintenance, the mental ef- 
fort load of the workman has not 


been reduced by technological ad- 
vancements. On the contrary, it has 
been increased The variety and 


sary characteristics and abilities for maintenance work. 


N THE manufacture of merchan- rule have been most discouraging complexity of design of new appara 
dise we have two basic principles Tools and people are the two com- tus, and of operating conditions of th 
one custom built, the other mass pro ponents in any industrial enterprise apparatus, have all combined to in 
duction There are varving degrees which process materials Tools and crease the mental effort load of the 
to which these two principles can be people are also the two components maintenance maechante The job de 
applied At one extreme we find utilized to repair and maintain the mand for this mechanic to have the 
custom-built products made by a few processing tools. Why is it more diffi- capacity to think and reason, to 
skilled craftsmen who have the cult to use tools in one case than weigh cause and effect, is going up 
knowledge and skill required to per in the other? not down 
form all the processing steps from On the production line the mental He may have a dozen pumps of the 
the raw materie! to the finished prod- 
uct At the other extreme we find 
workmen on a production line who ' 
are highly skilled and proficient in 
doing a few restricted « perations over Meet the Author 


and over again Robert L. Rude, assistant to the vice president 
in charge of manufacturing for Sun Oil Co., has 
been identified with petroleum refining since 1920 
when he started with Sterling Oil and Refining Co., 
at Wichita, Kans. In 1925 he joined M. W. Kellogg 
Co., Jersey City, N. J., as an operator and later be- 
came an engineer. Mr tude was with the British- 
American Oil Co., Ltd., Canada, from 1931 to 1945 
first as a refinery superintendent and then as general 
superintendent of refineries. He has been with Sun 

The achievements which have been since 1945. As a result of his work on cracking and 
attained in the field of mass produc- distillation units, he has written a number of articles 
tion have been most gratifying. But for technical publications and several patents have 
when we try to extend this principle Mr. Rude been issued in his name covering methods and means 

- of processing flowing liquids, 


A specific operation which may take 
hours to perform on custom-built 
merchandise may be reduced to a 
matter of seconds in a production- 
line operation. The tools supplied the 
workman, and the skill he develops 
in doing a highly repetitive opera- 
tion, are responsible for the reduc- 
tion in time and cost 


into the field of repair and mainte- 
nance of equipment, the results as a 
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same size and design under half a 
dozen different operating conditions. 
This will result in different wearing 
characteristics and maintenance prob- 
lems. How much room he has in 
which to do his work, area conditions, 
safety precautions necessary and, in 
some cases, the special clothing he 
must wear, all contribute to variety 
and complexity in job demand for 
skill and knowledge which the me- 
chanic must practice 


A maintenance mechanic may make 
a repair to a pump which will take 
him an hour. A month later a sim- 
ilar repair to the same pump may 
take two hours. In the second in- 
stance the mental effort in exercising 
skill and knowledge may consider- 
ably exceed that of the first instance 
The question of greatest importance 
is Will the repaired equipment 
stand the test of operating condi- 
tions—-not did the mechanic spend 
one hour or two hours in making the 
repairs 


The vast difference in job demand 
of a workman on a production line 
and a workman in a maintenance 
craft is easily seen. It is also obvi- 
ous that it will never be possible to 
attain the efficiency in the field of 
maintenance and repair of refinery 
equipment which is common to pro- 
duction-line operations. But, in recon- 
ciling ourselves to this fact, we should 
not lose sight of two questions: First 
has our use of tools and people in 
plant maintenance reached as high a 
degree of efficiency as we have a 
right to expect? Second, are we util- 
izing the basic principles of stand- 
ardizing, scheduling, and 
maintenance work to the 
practical degree ? 


planning 
highest 


This is where the foreman enters 
the picture. We have a pretty good 
idea of the contributing factors af- 
fecting the variety and complexity 
of the workman's duties. Let us take 
a look at the job demand of a fore- 
man in refinery maintenance and see 
what constitutes his duties 

His duties are also concerned with 
tools and people, but 
tirely different 
mechanic's 


from an en- 
approach from the 
His job demand for skill 
and knowledge in dealing with people 
has been given top priority in the 
literature on this subject for a num- 
ber of years Let us analyze it a 
little and see if we can agree on the 
essential which dominate 
this phase of his job demand 

Knowledge in dealing with people 
should include 


elements 


1—-The rights of the employes es- 
tablished by law and company pol- 
icy There are numerous privileges 
which employes enjoy which have 
nothing to do with government stat- 
utes 

2-—The basic fundamental 
ciples affecting the 
people in enterprise 


prin- 
functioning of 
These principles 
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have been defined as : a—frankness 
and honesty in dealing with people; 
b—treating others as you would like 
to be treated; c--faith in a man to 
perform the duties assigned to him 
which have been determined are 
within his capacity to execute. 

3-—The other crafts of maintenance, 
and a fair understanding of their 
problems; the operation and service 
departments and what makes their 
jobs more or less difficult. 

It is not enough for a foreman to 
possess the knowledge of the func- 
tioning of people in enterprise; he 
must have the skill required to re- 
duce this knowledge to practice. The 
essential elements making up job de- 
mand for skill in dealing with people 
have been broken down into 

1—Capacity to lead others: The 
fear of being fired is no longer the 
stimulus which prods a workman to 
perform his assigned tasks. The prac- 
tice of driving men has given way to 
skill in leading them. 

2--Capacity to teach others: The 
ability to teach workmen is not con- 
fined to detailed use of tools, but in- 
cludes imparting knowledge regard- 
ing the functioning of people in en- 
terprise. This includes knowledge re- 
garding other crafts, operations, and 
service departments 

3— Capacity to cooperate with oth- 
ers To coordinate the function- 
ing of his group with others to effect 
team work; to make an effort to un- 
derstand and make allowances for 
the problems of other foremen 


A foreman cannot know and under- 
stand the rights of employes unless 
he knows something about the his- 
tory and growth of employer-employe 
relations at least as far back as the 
Start of the mechanical age. Skill in 
teaching and leading others requires 
ability to reason and analyze prob- 
lems with them, thereby stimulating 
them to use their own powers of rea- 
soning 

Why is it so important that fore- 
men meet their job demand for skill 
and knowledge in dealing with 
people” Because the tools of enter- 
prise are controlled by workmen 
and how the workmen use these tools 
depends upon their attitude The 
workman's attitude toward his tools, 
fellow workmen, toward management 
and enterprise in general, is most di- 
rectly influenced by his foreman. 


‘valuation Procedure 


We have devised a procedure for 
evaluating a foreman The proce- 
dure serves two purposes: First, it 
has been utilized to evaluate foremen 
and acquaint them with their weak 
spots. Second, it has been utilized 
to evaluate prospective foremen in 
order to determine whether they 
possess or have the capacity to de- 
velop the characteristics and abilities 
which the job will demand of them 


An important step in the evalua- 
tion of a foreman, or a prospective 
foreman, is to determine the qualifi- 
cations of the evaluator. This is de- 
termined by each evaluator’s filling 
out the following questionnaire: 

1—-How long have you known the 
foreman? 

2—Has your knowledge of facts re- 
quired to evaluate him been gained 
by: a—observations; or b—by dis- 
cussing his job with him? 

3—Is your judgment of the fore- 
man's knowledge and skill relating to 
tools, equipment, and material based 
on: a@—personal observation; or b 
hearsay? 

4—Is your judgment of the fore- 
man’s knowledge and skill in dealing 
with people based on: a—personal ob- 
servation; or b—hearsay? 

5.—Do you consider that your 
knowledge is sufficient to qualify you 
to evaluate the foreman 

a—In the particular type of 
skill related to the tools of the 
craft? 

b—In the particular problems 
in dealing with people which arise 
in the performance of his duties? 


A study of this questionnaire re- 
veals that it not only disqualifies the 
uninformed, but supplies information 
which can be of considerable assist- 
ance to the one conducting the evalu- 
ation 

After a qualified committee has 
been chosen, the next step is to evalu- 
ate the man. The following proce- 
dure is utilized for this purpose: 


1—Knowledge of a type which can 
be gained without practical experi- 
ence 
a—Of 
ures 
b—Of material and equipment. 
2—-Knowledge which can only be 
gained through practical experience: 
a—In dealing with tools. 
b—In dealing with people. 


principles and proced- 


3—Skill in dealing with tools: 
a—Resourcefulness and initia- 
tive in coping with emergencies 
and abnormal situations. 
b—Creative thinking in devis- 
ing methods and means of doing 
the job better 
e—Judgment and efficiency in 
doing scheduled routine duties. 
4—Skill in dealing with people: 
a—Capacity to lead others 
(which can only be determined by 
whether his leadership is followed). 
b—Capacity to teach others. 
c-Team work, cooperation, and 
coordination of activities with oth- 
ers who have no authority over one 
another. 
5-—-Accountability: Extent to which 
he is depended upon, relied upon, 
checked or supervised in practicing 
the foregoing skill and knowledge 
6—Mental traits and ability: Men- 
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tal discipline, ability to think and 
reason, to acquire knowledge, to 
adapt himself to changes in condi- 
tions and equipment 


7—-What do you consider his most 
significant traits, characteristics, and 
habits? 

The basis upon which numbers are 
developed is through discussion by 
the committee of the man’s standing 
with respect to each of the sub-fac- 
tors. If their pooled opinion develops 
that the man evaluated has all or 
more than his job demands of him 
for the particular item in question, 
they rate him at 100 If, in their 
opinion, he falls short of his job de- 
mand, they decide on a number less 
than 100 to indicate the relative or- 
der of shortness 

After a few factors have been 
evaluated, a pattern will be estab- 
lished. It is then a question as to 
how the new numbers fit into that 
pattern, and whether the pattern 
properly portrays the committee's 
views and opinions. The most impor- 
tant word in conducting the evalua- 
tion is “why.” When the evaluator 
is required to give reasons, it is not 
difficult for the rest of the commit- 
tee to determine whether the reasons 
are supported by fact or fiction 

The first five factors are based 
entirely upon what the job de- 
mands of the man Factor No 
6 is utilized to determine, within 
the judgment of the committee, 
whether the man has the mental ca- 
pacity to acquire the skill and knowl- 
edge required to correct his short- 
comings. This item is concerned with 
the man’s potential capacity, and it 
should be scrutinized most carefully. 
A prospective foreman should rate 
100 for this item before he is ad- 
vanced An existing foreman who 
does not rate 100 certainly should 
not have his responsibilities increased. 

Factor No. 7 will shed some light 
upon the man’s characteristics which 
have influenced the evaluator in mak- 
ing his appraisal It may also be 
used to acquaint the man with char- 
acteristics and habits which annoy 
others, as well as characteristics 
which people like and admire 


Functioning of Foreman in 
Maintenance 


In evaluating the foreman’'s indi- 
vidual ability against his job de- 
mand, we have had to analyze the 
relative demand for skill and knowl- 
edge in dealing with people against 
dealing with tools. In exploring the 
maintenance mechanic's job demand, 
we found that the circumstances un- 
der which he is called upon to exer- 
cise skill and knowledge vary wide- 
ly. It rarely occurs that he can be 
assigned to a task in which he does 
the same thing over and over again, 
hour after hour, days on end, on sub- 
stantially the same material, and un- 
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der constant working conditions 

Yet we should like to attain as 
high a degree of efficency as possible 
in the functioning of tools and people 
in maintenance. In the production 
line a good deal was accomplished 
through reduction of the mental ef- 
fort load on the workman. We found 
that there is a great deal in the 
variety and complexity of tools and 
operating conditions which will keep 
the mental effort load of a mainte- 
nance mechanic at a pretty high 
level 

However, is it necessary to add 
to this load through lack of stand- 
ardization, scheduling, and planning 
work? Is it necessary for the me- 
chanic to stand around while the 
equipment is being prepared for him 
to work on? Is it necessary that 
he habitually be called off jobs half 
completed? Is it necessary that he 
be held up through lack of material, 
or from any one of a dozen other 
causes which proper organization and 
planning of work should eliminate? 

“Oh,” you may say, “we have a 
special department set up to take 
care of all these details.” That's fine; 
but, if the foreman directly over the 
man who uses the tools does not 
figure in as an integral part of the 
functioning of that department, you 
are going to find some well-laid plans 
yielding some very disappointing re- 
sults. It is the foreman who is first 
to learn why the plan does or does 
not work. It is the foreman who has 
to persuade the workman to make 
the plan work 


Foreman Leadership 


A lot has been said and written in 
recent years on the subject of incen- 
tive plans. They all seem to have a 
dollar-and-cents approach. There is 
another approach which is worthy of 
our serious attention. This approach 
is effective leadership. The primary 
accomplishment hoped for, through 
the installation of any incentive plan, 
is to inspire the workman to use his 
brain to the profit of enterprise 

The take-home pay certainly has 
to be considered, but not to the ex- 
clusion of all other considerations 
General Motors conducted a letter- 
writing contest among its employees 
Some 175,000 employees took part 
The following excerpts are from two 
of the letters 

“A drop-forge operator is a peculiar 
sort of Joe. He has a tough job and 
he is proud of it. He makes forgings 
8, 9, or 10 hours a shift. After work 
he makes them in the tavern; he 
makes them at the dinner table. In 
fact, he makes them wherever and 
whenever he can get anyone to listen, 
and always makes them better than 
any other guy.” 

The second one read 

“I have a good foreman, and for 
every reason that I think he is good, 


I like my job just that much better 
He thinks I have more ability than I 
think I have, so I consistently do 
better work than I thought I could 
do.” 

The incentive created by pride of 
accomplishment, pride of workman- 
ship, and the exhilaration which a 
man gets from a tough job well done, 
cannot be bought. Nor can it be at- 
tained in spite of poor leadership 
practiced by the man’s foreman 

The ingenuity of the human mind 
to figure out ways and means of us- 
ing tools to overcome obstacles, to do 
a job better, or to produce better 
things for better living, is something 
our advertising agencies will not let 
us overlook. But we should not over- 
look the fact that, in this complex 
family we call an industrial enter- 
prise, the ingredient which stimu- 
lates, inspires, and fertilizes the hu- 
man mind in the practice of ingenuity 
is leadership 

Remember, it is within the capacity 
of the human mind to be just as in- 
genious in destruction and waste as in 
production and efficiency. Therefore, 
effective and ineffective leadership 
both have their rewards. 

We are told by a considerable group 
of self-acclaimed authorities that 
leaders are born, not made. This 
group always fails to point to some 
specific examples in which they have 
made a determined and diligent effort 
to make leaders 

Psychologists tell us that leader- 
ship consists of habits and skills ac- 
quired by practice. In this respect it 
does not differ from any other skill 
which we may have acquired through 
patient and persistent expenditure of 
time and energy. A lot of that time 
and energy has to be spent in think- 
ing and analyzing cause and effect. 
This is not such a simple or easy 
pastime, and it is up to management 
to endorse and support a program de- 
signed for this purpose 

Effective leadership has individu- 
al characteristics peculiar to the per- 
son who practices them For this 
reason leadership can only be judged 
by whether the leader is followed. The 
methods employed by one, in the suc- 
cessful attainment of leadership, may 
be as ill-fitting and grotesque when 
used by another as the clothes he 
wears Therefore, don't try to 

strait-jacket’ the program and 
sterilize it with lines and verses to 
be memorized 

Management is in a position to 
point with pride to what has been 
accomplished with tools in the field 
of maintenance in the past 30 years 
A lot of creative thinking, research, 
and development has taken place in 
this field. Is management in a posi- 
tion to point with equal pride to the 
creative thinking, research, and de- 
velopment regarding the functioning 
of people in maintenance” 


491 


‘ 

A 


API PAPERS—SULFUR 


Effect of Sulfur on TEL Requirements 
Less by Road Than by ‘Lab’ Ratings 


Condensed from a paper titled “Road Effectiveness of Tetraethy! 
Lead as Influenced by Added Sulfur,” presented at the 15th Mid- 
Year Meeting of the API Division of Refining, Cleveland, May 4 


From a Report by DONALD H. PULLEYBLANK and WHEELER G. tOVELL, 
Ethy! Corp. Research Laboratories, Detroit 


fe difference between road and “Addition of 0.01 to 0.12% sulfur tent was 0.09% by weight, and the 
laboratory knock rating results to 11 current commercial fuels gave average laboratory TEL efficiency 
may lead to errors in determining average reductions of about 1 to 2 was estimated to be 46°, 
changes in tetraethyl lead require octane numbers", it was stated. “The The experiments described in the 
ments due to changes in fuel sulfur sulfur compounds were less delete- paper were conducted by the Ethyl 
content, if laboratory results § are rious to the anti-knock effect of TEL Corp. laboratories to obtain infor- 
used as a criterion of road anti- in road tests than they were in mation on the effect of the common 
knock values either Motor or Research Method types of sulfur compounds on _ the 
This conclusion was reported by laboratory tests. Knock ratings with anti-knock value of a variety of 
technologists with Ethyl Corp. Re- some combinations of fuels and cars modern fuels in current model auto- 
search Laboratories, in Detroit, to were unaffected by the added sulfur mobiles, and to provide a comparison 
the Motor Fuels Session May 4 of “Separation and maldistribution of with the effect of sulfur as meas- 
the API Refining Division in Cleve- fuel components in the automotive- ured in laboratory knock-test en- 
land.('’ It is based on studies car- engine induction system may explain gines. The test procedure in general 
ried on by the Ethyl laboratories in part of the difference between road therefore, was to add small amounts 
which the effects of added sulfur and laboratory results. The cases in of sulfur compounds to leaded gaso- 
in 11 current commercial fuels con- which sulfur had no effect cannot lines, and to determine the knock 
taining TEL were investigated in be explained by this phenomenon ratings of the fuels in both labora- 
laboratory knock-test engines and in ‘The average effectiveness of sul- tory knock-test engines and also in 
current model automobiles on the fur against TEL anti-knock action automobiles 
chassis dynamometer. According to was about the same in all except Eleven regular and premium grade 
the road data, the changes in TEL one of the cars tested gasolines were selected as being rep- 
required, and the loss of octane num “The 11 fuels examined were free resentative of fuels currently mar- 
ber, are only about 50°) of these in- of hydrogen sulfide and mercaptans, keted, and lead-free samples of these 
dicated by the laboratory kKnock-test and they contained only a trace of stocks were obtained. A heptane-iso- 
engine data, it was reported free sulfur. Their average sulfur con- octane blend was included for com- 


parison. The fuels were blended with 
the current commercial ethyl fluid 
to provide contents of 0.0, 0.5, 1.5 
and 3.0 ml TEL/gal. These blends 
were rated by the Research and Mo- 
tor knock-test methods. They also 
were rated in cars on the chassis 
dynamometer by the modified Union- 
town knock-test method, which has 
been found through years of expe- 
rience to give knock ratings in ex- 
cellent agreement with those from 
actual road operation 

A portion of the same blend of 
base stock with TEL (either 1.5 or 
3.0 ml/gal.) was blended with two 
concentrations of each type of sul- 


Meet the Authors 


Wheeler G. Lovell, 4s- 
sociate director of research 
for Ethyl Corp. Research 
Laboratories in Detroit, is 
the author of many tech- 


nical papers on fuels and 


engines, and is a member 
of ACS, API, ASTM, SAE, 
and the Engineering Society 
of Detroit. He was gradu- 
ated from Harvard Uni 
versity and M.LT., and was 


associated with General Mr. Pulleyblank fur compound ordinarily thought to 
Mr. Lovell Motors Research Labora- oceur in finished fuel. Concentrations 
tories for more than 20 of 0.01 to 0.12% by weight of sulfur, 
years. As assistant head of the fuel department for General Motors he depending on the type were added 
worked on problems of engine and fuel relations, and anti-knock agents Usually two members of each type 
and high-compression engines. This included work on molecular struc- of sulfur compound were tested 
ture and knock, as well as on high-output fuels such as triptane Research and Motor Method knock 
Donald H. Pulleyblank, engineer in Ethyl’s research laboratories, ratings were obtained on the sam- 
was graduated from the University of Michigan in aeronautical and me- ples with added sulfur They were 
chanical engineering. For two years he worked on design and testing also rated in cars on the chassis dy- 
of fuel-injection pumps and nozzles—first for B. G. Parsons, a consultant namometer, usually immediately 
for American Bosch Corp., and later for Ex-Cell-O Corp. For the past 14 after the blends of the same base 
years he has been engaged in research on fuels and engines in Ethyl's stock had been rated with various 
laboratories concentrations of TEL without added 


This was in order to mini- 


sulfur 
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mize variations in ratings because of T . TT? 
changes in engine condition or at- — a 
mospheric variables. All knock rat- _ 
ings were obtained in terms of pri- a 
mary reference fuels 
The knock ratings obtained in the J - € 
tests with the groups of fuel blends 
were used to measure the effect of 
added sulfur on TEL efficiency. TEL 
efficiency is defined as the ratio of 41 | 
the volume of TEL required in the F | ‘ 
low-sulfur (or sulfur-free) fuel to “i 
that required in the same fuel with " 
a higher sulfur content for the same 2. 
anti-knock value. The efficiencies 
were determined on two bases: one } ; 
in terms of the TEL susceptibility of | : 
the base fuel with its native sulfur | . 
and the other in terms of the TEL : 
susceptibility which the base fuel ; 
would have were it free of sulfur | 
This sulfur-free susceptibility was 
estimated from the sulfur-type an- 
alyses and data as shown in Fig. 1 4 
which shows TEL efficiencies for - 
ar am te es seul 
aa eS oe Fig. 1—Effect of sulfur compounds on TEL efficiency in low-sulfur base fuels— \ 
composite data, Motor Method ratings, sulfur-free basis. 
The absolute (sulfur-free-based) 
ratings were 31.4‘, for Motor and anti-knock quality in the presence of 
° tainty for seve ral reasons, it was 32.0°~ for Research. Consequently, it added sulfur 
reported by the Ethyl Corp. investi- was reported, the average of all the “The additional TEL required is 
A data shows no significant difference ‘ 
gators. A significant portion of the in the effect of sulfur compounds on al 1 ) 
sulfur in the base fuel is classified po ; 
as residual (not extracted by the the volume of TEL required, a . 
procedure used in analysis at te me asured by Motor and Research where: E is the efficiency relative to s 
other six types), and both the chemi- methods. This does not hold in spe- that of the base fuel, and V is the ; 
cal nature of this sulfur and its ef- cific cases, it was reported, where volume of TEL in the base fuel, The 
fect on TEL are unknown: it was the difference might be so great that expression is obtained from the defi- 4 
considered to be thiophenic in the an- results by one method do not permit nitions of the quantities. Inasmuch ' 
alysis. There is also some evidence of a good prediction of results by the as the volume of TEL required with 
it was stated. that the effect of vari other method high-sulfur fuel is V2, and with the 
ous types of sulfur compounds is not In comparing the results in lab- low-sulfur fuel is V, the difference 
strictly additive. as it was assumed oratory knock-test engines with is the additional TEL and is (V/E) 
to be in the analvsis. Also. the effect those in automobiles, it was found V, or 
of the native sulfur in the road tests that, when the gasolines were rated y ( , 1) 
would be less than in the Motor or in current model vehicles, the added E 
Research methods. In contrast to sulfur compounds had less effect “The average efficiency values of 
this, it was brought out, the relative than the laboratory results indicated 82 and 65% for the commercial fuels 
ratings or those in terms of the TEL Although there were wide variations may be used to estimate the addi- 
efficiency of the base fuel, are direct in the effects of the sulfur com- tional volume of TEL required for 
measurements involving no assump- pounds dependent upon the vehicl the average fuel, sulfur content, and 
tion, and they are much more re- and the bas fuel it was found that sulfur addition used in this test. The 
liable the average ap efficiency on hse values are as shown in the following 
or measuring sulfur effect on leaded ‘ on 100° TEL TUL. hequived 
fuels is desirable because of its con- efficiency in the hase fuel When Relative TKI to Otteet 
venience, and because it has a di- TEL Content Added Sulfur . 
: this efficiency was evaluated in terms Ki ficiency of fuel (Approx 
rect eeenapes. a the ratio of vol- of the estimated TEL susceptibility “ (ml gal.) 0.04%) 
umes of TEL required in the of the sulfur-free fuel. the road re 
fuel with high--and low—sulfur con- sults showed approximately a 40°; 033 
tents for the same anti-knock values TEL efficiency, as compared with Road data 42 0 0.66 
It is convenient to use this ratio be- about 32% efficiency in laboratory “Therefore, it appears that, on the 
cause it had been found to be susb- engines basis of the use of the fuel on the 
stantially independent of TEL con- road, the laboratory data are in error 
centration The report discusses as follows the by somewhat more than 100°) in the 
In comparing the TEL efficiencies evaluation of TEL efficiency in fuels matter of predicting the penalty in 
obtained by the different test meth with added sulfur compounds, in the TEL requirements caused by allow- 
ods, taking the TEL efficiency of the light of the 82-65 relationship of ing the current commercial fuels to 
fuels as received as 100 averages road and laboratory engines contain more sulfur. The additional ' 
of TEL efficiencies for 66 fuel blends “The previously mentioned average TEL required according to the auto- 
with added sulfur were found to be values of 82 and 65°. TEL efficiency mobile ratings is only about 40% of , 
64.0% for Motor and 65.2% for Re for road and laboratory tests do not that indicated by the laboratory rat- 

: search method. As computed on a give a direct measure of the increass ings t 
sulfur-free basis, the corresponding in TEL required to maintain the fuel “Conversely, the laboratory data : 
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appear to predict too large a reduc gines, and the conditions of operation 
tion in TEL requirements because of are entirely different. The knock-test 
the removal of sulfur from the fuel engine is a single-cylinder engine 
according to the criterion of anti which has an inlet pipe, and not a 
knock value on the road manifold; it operates under fixed 

“This difference between the ef- conditions, and receives the whole 
fect of sulfur in laboratory engines fuel carbureted in any appreciable 
and on the road would not have been period of time. The automobile en- 
expected because an extreme variety gine is multi-cylinder; it has an in- 
of laboratory test engines and op- let manifold; and, in either a road 
erating conditions have had little or test or actual use, it operates under 
no influence on the sulfur action. In highly transient conditions when 
these laboratory engines a_ wider maximum fuel anti-knock quality is 
range of such variables as iniet-air required. Consequently, some cylin- 
temperature jacket temperature ders of the automobile engine re- 
spark advance and fuel-air ratio ceive a fuel considerably different 
than exists in any passenger car has from the whole fuel because of fuel- 
been found to have only a slight ef component separation and maldistri 
fect, if any, on the sulfur action bution 

“However laboratory knock-test “The effect of the added sulfur can 
engine-induction systems are differ be measured in terms of the octane- 


ent from those of automotive en number loss instead of in terms of 


The effects of motor gasoline with sulfur content of 0.25 to 0.30% on 
engine wear and other characteristics, as compared with fuels of 0.056 to 


0.140% sulfur content, were extensively studied as a CRC-sponsored proj- 


ect in field tests involving 7 fleets of 62 vehicles covering wide sections of 


the country. The resulting test data showed the influence of the high-sulfur 


fuels may vary widely from a pronounced effect on cylinder and ring weor 


under certain operating conditions, to no effect under continuous operation 


at normal engine temperatures. The increased wear in general does not 


check with field service experience. Valve operation and life, muffler lite 


and exhaust system corrosion in general were not found adversely affected 


In most cases there was evidenced little or no effect of high sulfur fuel con- 


tent on engine varnish and sludge 


HE increasing utilization of high- sign—particularly the almost univer- 
sulfur crudes, for the purpose of sal use of crankcase ventilation and 
supplementing crude supply during thermostatic control of engine jacket 
and following World War IU, has temperature—-have reduced the inci- 
focused attention on the possible ef- dence of trouble from sulfur in motor 
fect of sulfur in motor fuel on engin¢e gasoline to a point where it is not 
wear, corrosion, deposits, and other currently recognized as an acute prob. 
factors affecting engine life lem This is further borne out by 
Extensive work on these problems the satisfactory operational experi- 
had not been conducted since the ence on the West Coast of the U. § 
early 1920's largely because, since where moderately high-sulfur levels 
that time, improvements in engine de- in gasoline have been used for many 
years Also certain surveys made 
“ eader of the CFR-MFD grous prior to the war did not tie increased 
wifes sales of pertinent engine and ex- 
che patel of the haust-system parts to the area where 
MF ar not gas ne higher-sulfur fuels were sold 


The Effects of Sulfur in Motor 


Gasoline on Engine Performance 


The principal portions of a paper of the same title, presented at the 
15th Mid-Year meeting of the API Division of Refining, Cleveland, May 4 


By R. E. JEFFREY. J. B. DUCKWORTH and E. J. GAY* 


tetraethyl lead efficiency. The data 
show the following average loss of 
octane number for all fuels by the 
various knock-test methods: 


Knock-Test Method or Engine 


ar 
Kesearch Motor (Average) 


slfur 2.04 1.58 

“The effect of sulfur in cars ac- 
cording to this criterion is compar- 
able to the effect in cars on the basis 
of the additional TEL required; ie 
sulfur is only about half as deleteri- 
ous in road tests as it is in the lab- 
oratory knock-test engine.’ 


Keferences 
1 Roa pethy 
Influer y i by 
H ar G 
Ett Resea re aby stories. I 


adequate up-to-date technical infor- 
mation was not presently available 
and, at a meeting of the Executive 
Committee of the Coordinating Re- 
search Council Board of Directors 
the petroleum members proposed that 
factual data on this subject would 
be desirable. The problem was as- 
signed to the Motor Fuels Division of 
the Coordinating Fuel Research Com- 
mittee, Sept. 17, 1945, and a grour 
on sulfur in motor gasoline was or- 
ganized to handle the project 


Laboratory Engine Tests 


1—-Because of the complexity of the 
overall problem it was decided to 
conduct relatively inexpensive labora- 
tory dynamometer tests. These tests 
would serve to indicate the conditions 
under which sulfur might affect en- 
gine performance and, further, would 
aid in the selection of fuels for field 
service tests which were to be run 
at a later date. Dynamometer tests 
consisted of various single-cylinder 
and multi-cylinder engine tests, run 
under a wide variety of test condi- 
tions, ranging from high to low op- 
erating temperatures and from con- 
tinuous to cyclic or intermittent op- 
eration 

2—Approximately 100 laboratory 
engine tests, covering at least 3,800 
test hours, when compiled and ana- 
lyzed showed that cylinder-bore and 
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piston-ring wear increased with high- 


ommended field service tests using a 
fuel containing 0.25 to 0.30% sulfur 
for the higher-sulfur value, and a fuel 
of less than 0.10% for the lower-sul- 
fur value This range was chosen 
so as to bracket commercial-gasoline 
sulfur contents which would normally 
be expected to be distributed in this 
country over the next several years. 
At present most commercial gaso- 
lines are substantially below this 
higher value. The panel further rec- 
ommended that the fuel of lower 
sulfur value used for tests on the 
West Coast could be 0.15% or less 


Engine Field Service Tests 


1--The recommendation of the lab- 
oratory tests panel was accepted, and 


tral Pennsylvania to the West Coast 


er sulfur content of the gasoline would necessitate shipping from the 

The laboratory test panel, recogniz- West Coast (and storing) 

ing that normal field operating condi- mately 200,000 gal. of gasoline 

tions and geographic location might presented a difficult problem of sup- 

produce results differing from labora- ply, as well as an item of 

tory dynamometer tests, recommend- siderable expense. As a 

ed the adoption of a full-scale field sideration was given to the work of 

service test the laboratory test panel on various 
3-—-The laboratory test panel rec- sulfur compounds 


This work showed that 
of sulfur compounds, when added to 
a given fuel, gave approximately the 
same results from the standpoint of 
cylinder-bore and piston-ring wear as 
was obtained with fuels 
an equal amount of natural 
A further check test was 
one of the oil-company research labo- 
ratories, using disulfide oil as a means 
of raising the sulfur content 
test gasoline This test 
the earlier results and, upon the rec- 
ommendation of the fuels panel, the 
sulfur group agreed to use disulfide oil 
as a means of obtaining higher sul- 
fer values in the gasoline 


5 


5.-The gasoline normally furnished 
the fleet was used as the control fuel 
To this fuel a sufficient amount of 
disulfide oil was added to obtain the 
desired level of 0.25 to 0.30 sul- 
fur This gave the additional ad- 
vantage of having the base-stock te- 
traethyl lead content and octane num- 
ber (prior to the addition of the 
disulfide oil) the same for both fuels. 
There was one exception to this pro- 
cedure One West Coast fleet was 
provided with a naturally-occurring 
high-sulfur gasoline. This was done 
to give a direct comparison with 
another fleet in the Midwest, in simi- 
lar service, but using gasoline with 
disulfide oil added In most fleets 
extra tankage and another dispens- 
ing pump were provided to handle 
the special fuel 


6—No attempt was made to place 
special crankcase lubricating oils in 
these various fleets, because it was 
felt that variables other than the sul- 
fur content of the gasoline should 
not be introduced at this time. It 


in the summer of 1947 a field test pan- ‘ 
el was organized to initiate a practical | 


field test program. The CFR-MFD 
group on sulfur in motor gasoline 
recognized that any one field service- | 
test program would not furnish a | 
complete and final appraisal of the 
| 


problem. However, these tests would 
help sort the problem into definite 
categories wherein sulfur in gasoline 
may or may not be a problem, and | 
they would provide guidance for fu- 
ture work 


| 
2.-After conferences with many | 
fleet owners in various parts of the 
country, 7 fleets (62 vehicles) were 
| 


selected These fleets represented a 


3—During the early conferences on 
the conduct of the field test pro- 
gram, representatives of Ford, Chev- 
rolet, and Chrysler agreed to supply 


| department in 1936 
B. 8S. in mechanical 


new test engines for the fleets using 


agreed to undertake the task of meas- 
uring these same engines after their 
removal at the end of the test. The | partment as section 
American Petroleum Institute agreed 
to assume an estimated expense of 
approximately $50,000 for the direct 
ost of the test to the Coordinating 
Council, Inc. The oil com 

| research engineer in 


R. E. Jeffrey, Jr 


panies were to furnish project engi- 


4--Original plans called for the sup- 
ply to all fleets of a naturally-occur- 
ring high-sulfur gasoline In select- 
ing the test fleets, it became appar- 
ent that locations ranging from cen- 
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wide variety of equipment, from pas- Mr. Gay 

senger cars to heavy trucks, in serv Errol J. Gay, c 

ices ranging from light-duty city-de- at the CRC field servics 
livery to over-the-road heavy-duty he made several! trips ov 
The test locations covered a consider | ment and received the 

able range of ambient air tempera- result of his work, Mr 

tures A more complete account of prior to his engaging 

each fleet is shown in Table 1 serves as American technical 


London, and as technical consultant to Thompson Products Inc., Cleveland 


J. B. Duckworth became associated with Indiana Standard’s research 
graduation from Purdue University with a 
Entering the military service in 1942 
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and for his service he was awarded 
to Indiana Standard’s research de- 
and is now assistant director of re- 
earch, in charge of mechanical research 


| he was assigne ) 
their make of vehicle They also 2 ? - gned to the 
matenél Command at 


he “Legion of Merit 


, automotive group leader of Shell Oil Co.'s products- 
graduated by Stanford University with de- 
cal engineering. He joined Shell as 
laboratory at Martinez, Calif., in 1937 
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application department 


neers and other personnel for 
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technical surveillance of the test ve I > 
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work in 1947. At present he also 
to the Associated Ethyl Co., Ltd 


of research activity with applica- 
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TABLE 1—Summarized Data on CFR Fleet Tests on Effect of Sulfur in Motor Gasoline 
Lowest Highest 
Mean Mean Av 
Number Total Mini- Maxi- erage Engine Idie 
Pieet Ne. Vehicles Average Selfer Conditionef mam mum Miles Starts Periods Type and 
Vehicle on Type of Test Miles Content Engine at Temp. Temp. Per Per Per SAE Grade 
Type Test Location Test service per Vehicle Wt.-% Startof Test (° F.) (° F.) Day Day Day 
Fieet 1 Middie Atlantic state Heavy-duty L 39860) «6 O04 
Vehicle A ~ H 29855 HO.256 Rebuilt 16.7 85.3 1l4 1 1,140 Heavy-duty 30 
Fleet 2 Central Midwest Heavy-duty L. 87 
Vehicle B 8 H New 19.3 88.3 240 7 5 Premium 30 
Fieet 3 Large Midwest city Light -duty intermittent I 
Vehicle C H New 10.0 88.3 36 50 *remium 30 and 40 
Fieet 4 Large Midwest city Light-duty intermittent L 5443 L. 0 066 
Vehicle D . H S67 H0O267 New 10.0 88.3 15 15 7 Regular 10 and 20 
Fleet 5 Large Midwest city Medium-duty I. 18783 
Vehicle F 4 H 16168 New 10.0 &8.5 52 13 53 Regular 30 
Vehicle E Large Midwest city 4 Intermittent L, 23270 L 0.004 
H H 0. 2¢ New 10.0 88.3 52 13 5S Heavy-duty 30 
Fleet 4 Large West Coast city Light-duty I L. 0.140 
Vehicle D " H HO20 New 13.8 67.7 10 11 5 Regular 20 
Vehicle G Large West Coast city 6 Intermittent L, 2612 0.140 
H 2908 H6.200 New 38.8 67.7 10 11 5 Regular 20 
Fieet 7 Southwest ast Medium-duty L. 14304 L, 0.132 
Vehicle F 2 H 1527¢ Hi 0.264 New or rebuilt 37.9 84.2 2 7 1 Heavy-duty 30 
Vehicle H Southwest coast 2 Light-duty-intermittent L. 6901 L, 6.132 
{ 6st H 0.264 New or rebuilt 37.9 84.2 18 19 2 Heavy-duty 30 
Vehicle HA South west ast 2 Medium-duty L, 14065 IL, 0.132 
H 186346 H 0.264 New or rebuilt 37.9 84.2 8 8 2 Heavy-duty 30 
Vel el Southwest ast 2 Light-duty-intermittent I, L, 6.132 
H 457% H 0.264 New or rebuilt 37.9 s4.2 13 11 Premium 30 
Ver «J Southwest coast 2 Intermittent 0965 0132 
H S572 H 0 264 New or rebuilt 37.9 s4.2 ‘4 12 1 Premium 30 
was also not desirable to risk the cellent opportunity to obtain compar- nish by the same two men in order 
psychological problems which might ative data between laboratory and to establish uniformity in standards 
arise, and which could be blamed on field tests on engine deposits. Ac- of rating 
the change of oil type. Each fleet cordingly, arrangements were made Engines which came back to the 
operator Was asked to agree to con- to send sufficient supplies of gaso- manufacturer were measured and rat- 
tinue using the same brand of oil line and ATS to several ed in. accordance with standards of 
ges the year's test duration. laboratories for FL-2 and L-4 tests accuracy normally used by the man- 
nh one fleet two types of oil were fac . . engines e 
; ee, ; 9—Actual field tests started with ufacturer. Likewise, engines exam- 
already in use, and in that case the ined in the field were carefully meas- 
some vehicles late in October of 1947 was 
sulfur-test vehicles were split half re 
Febr ured by skilled personnel. In order 
ree , . All tests were in operation by Febru- 
and half between the two oils One . to achieve more complete coordina- 
ary 1948, and were completed by 
oil Was a regular-grade; the other : . tion of data, the project engineer from 
' the late spring of 1949. Prior to ion of data, the project eng 
oll was a heavy-duty grade 


each of the fleets using Chrysler, 
Ford, and Chevrolet engines were 
present at the respective manufac- 
turer's plant during the time the 
engines were being inspected and 
measured 


the end of the tests, two new panels 
within the sulfur group had been 


7—-As shown in Table 1, new en- 
gines were installed in four fleets > 
In the fifth fleet the trucks were new formed One of these was the en- 
at the start of the tests. so that these gine-inspection panel, and the other 
was the engine-sludge and varnish- 
rating panel Inspection procedures 


engines could be considered as new 
engines, The engines from the two 


remaining fleets were disassembled were set up by each panel; and these 10--The National Research Labora- 
rebuilt, and measured before the hast procedures were, in general, followed tories of Canada cooperated with the 
of the test New mufflers were in- for each fleet Coordinating Research Council, Inc., 

on this problem; and, during 1946-48, 
stalled on all vehicles. A project All engines (from four fleets) fur- : 


carried out a service test at the Cana- 
dian Army Proving Grounds, using 
military vehicles Operation under 
stop-and-go driving conditions pro- 
duced no significant difference be- 
tween fuels containing approximately 
0.05 and 0.30° sulfur. The cylinder- 
bore wear observed in the Canadian 


engineer from the oil company sup- nished by Chevrolet. Chrysler, and 
plying the fuel was assigned to each Ford were removed from the test 
test fleet It was his duty to pro- vehicles, and shipped back to the 
vide technical surveillance of the test, engineering departments of these com- 
following procedures set down by the panies for inspection and measure- 
field test panel No attempt was ments. The engines from the other 
made to change the operator's meth- three fleets were removed and in- 
ods of running his fleet, as this would spected at,or near the fleet location ‘eed 0.001 
then take the test out of the category Engineers from the manufacturers = - ft cog y= = be ae n 
of a practical field operation, This were able to view all engines except Bh ra 2,3 rere ope a see 
procedure developed certain disad- in either low- or high-sulfur gasoline 
vantages, which will be discussed later most cases at least two men from 


in this papet the engine-inspection panel were able 


11--After the inspections had been 
completed, the entire file of data on 


8 Periodic fuel and used-oil sam- to view all of the test engines the seven test fleets—representing 
ples were checked by the project en- many hundreds of pages of observa- 
gineer’s parent company. Also, used- Through a very fortunate arrange- tions—was turned over to a seven- 
oil samples were sent to the Shell ment all fleets, with the exception man analysis panel. This panel was 
laboratories on the West Coast for f one West Coast fleet, had at least charged with the responsibility of pre- 
a reference check of all oils by one ne man from the sludge and varnish paring the final report on the tests 
laboratory Just prior to the start panel available to help start the for the CFR committee. It was the 
of the tests the engine-sludge and rating of the engines. All the engines duty of this panel to sift out the 
varnish group of the Motor Fuels which were sent back to Detroit for essential information, and to present 
Divisik suggested that this sulfur measurements were this information in report form. The 
fleld-test program presented an ex- 1 for sludge and var- report was prepared, and has been 
106. PETROLEUM PROCESSING, May, 1950 
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approved, by the Coordinating Fuel the amount of wear obtained with fluence of ambient air temperatures 

and Equipment Research Committee. the regular oil or geographic location on differences 

It is now available from the Amer- d—In the same fleet (No. 5) in engine wear between high- and 


ican Petroleum Institute and the So- 
clety of Automotive Engineers, un- 
der the title “Sulfur in Motor Gaso- 


line, January 1950.” 


Results 

1-Sixty-two vehicles completed 
field service tests at seven test sites 
during the period October 1947 to 
June 1949. Two motor-gasoline sul- 
fur levels of 0.056 to 0.1409 and 0.25 
to 0.30° were compared in regard 
to engine wear and cleanliness A 


total of 1,501,698 test 
cumulated in 
light-duty to 


miles was ac- 
ranging trom 
intermittent-duty to 


service 


continuous heavy-duty. From these 
tests the following results may be 
of major interest 

a—-Twenty vehicles in three fleets 


representing four types of engines 
used in a heavy-duty or moderate- 
duty continuous service, such as over- 
the-road trucks, urban 
or medium bus service--showed es- 
sentially no difference in wear for 
sulfur content within the 
limits prescribed by the test pro- 
cedure and as shown in Table 2A. No 
inter-city bus-service test on- 
ducted: but, the results of 
the over-the-road truck service, it 
may be reasonable to assume that 
the same result would apply 


bus service 


gasoline 


was 
based on 


vehicles in four 
fleets-—representing five types of en- 
gines, in light-duty intermittent serv- 
with many and starts or 
idle periods per produced con- 


b Thirty-four 


ice, stops 


day 


sistent differences in wear within the 
sulfur limits prescribed by the test 
procedure and as shown in Table 


2B. Typical services for these vehicles 


are city delivery routes such as bread 


and parcel delivery, light repair or 
trouble shooter trucks for gas, tele- 
phone and electric utilities, super- 


visor’s cars, et 


c—Eight vehicles in one fleet -en- 
gaged in typical medium-duty inter- 
mittent-delivery 

showed a marked increase in 
In this fleet, wherein the low-sulfur 
fuel was 0.056% and the high-sul- 
fur fuel 0.269 and wherein a reg- 
ular-grade oil was wear for 
the high-sulfur had pro- 
gressed to the level of requiring an 
Table 2C) 


The use of a heavy-duty crankcase 


service, door-to-door 


wear 


used 


engines 


overhaul 


(se« 


oil (REO-37) in this fleet produced 
a 50°) reduction in cylinder wear in 
vehicles operated on the low-sulfur 
fuel, but did not appreciably reduce 
¢ylinder wear in the high-sulfur ve- 
hicles Cylinder wear for both oils 


and the high-sulfur fuel was 0.005 to 
0.006 in. However, wear, when using 
the (REO-29) regular oil and the 
low-sulfur fuel, was 0.003 in. With 
the low-sulfur fuel and the (REO-37) 
heavy-duty oil, the wear was about 
0.0015 in., or approximately one-half 
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wherein a heavy-duty oil (REO-37) 
was compared with a regular oil 
(REO-29), it was noted that crank- 
case deposits and oil ring-groove de- 
posits were reduced for both high- 
and low-sulfur vehicles by the heavy- 
duty oil. 
e—In a comparison of one fleet 
(West Coast), using a naturally-oc- 
curring high-sulfur gasoline against 
one other fleet (a Midwest city) 
using the same vehicles in the same 
type of service and using a gasoline 
with disulfide oil added, wear re- 
sults were substantially equivalent 
This confirms previous tests made 
during the laboratory test phase 
f-Valve 
were 


operation and valve life 
not adversely affected by high- 
sulfur fuel Three low-sulfur ve- 
hicles in one heavy-duty fleet were 
overhauled during the test period be- 
cause of sticking valves 

g--Muffler life and exhaust-system 
corrosion were not adversely affected 
by high-sulfur fuel 

h-—-In all but 


one of the seven 
fleets there was little or no effect 
of high sulfur on engine varnish 


and sludge deposits. This other fleet 
showed differences of 7 to 10 points 
‘out of a possible 100) in favor of 
the low-sulfur fuel 

i- Laboratory dynamometer FL-2 
tests qualitatively reflect the effects 
of high sulfur on cylinder and ring 
wear in light-duty intermittent serv- 
ice, but L-4 tests do not reflect wear 
in medium- to heavy-duty service 


low-sulfur fuels 


k—The test data do ndét permit sep- 


aration of the effect of engine de- 
sign on the difference in wear due 
to sulfur because of the influence 
of type of service or duty In one 


fleet, where two types of vehicles 
were employed, the percentages of 
increase in wear with high-sulfur fuel 
were not significantly different, How- 
ever, the absolute rate of wear in 
one type of vehicle was aproximate- 
ly twice as high as that in the other 
with both high- and low-sulfur fuels, 
The maximum difference in bore wear 
was 0.0016 in., and the mileage 
was 2,900 to 3,400 


test 


Summation 


1—The test data reported show that 
the influence of up to 0.3° sulfur 
in gasoline, as compared to gaso- 
lines of 0.1% sulfur and lower, may 
vary from a pronounced effect on 
cylinder and ring under some 
operating conditions, to no effect un- 
der continuous operation at normal 
engine temperature. This increased 
wear, to a considerable extent, 
not check general field-service experi- 


wear 


does 


ence, even in the areas where high- 
sulfur gasolines have been widely 
used 

2--It is the opinion of the authors 
of this paper that there is ample 
material for study in the CRC re- 
port on sulfur in motor gasoline. The 


engine manufacturer and petroleum 


refiner may wish to do further work 
J 3ased on two fleets in light-duty- with their own products-—using their 
intermittent service, and within the own test facilities, folowing the sev- 
range of atmospheric conditions and eral avenues of investigation which 
temperatures prevailing during the are open to both. This is as it should 
test period (the actual mean mini- be, inasmuch as the problem is not 
mum air temperatures were 18° and theirs to establish competitive and 
15 F.), there was no apparent in- economic boundaries 
TABLE 2-Summary of Engine-Cylinder and Ring Wear 
Increase 
( ylinder- Bore la Wear of 
Wear at Top King Top-King Wear 
Test Pus ( orrected for ( orrected for 
Sulfur Mileage® (laches) Mileage® (Inebes) 
a (Per Cent) 
Vehicle low High Low low High 
Type sulfur sulfur sSalfur sulfur Here Kings 
A—-HEAVS-DUTY OR MODERATE DUTY CONTINUOUS SERVICE 
wl 0.281 0 00168 2 
0 264 0 0080 ‘ 
j 0.132 264 » 0 002 ‘ 29 
K—LIGHT-DUTY INTERMITTENT SERVICE 
‘ 0.267 0.0020 0.0042 110 4s 
‘ 0.0032 0.0 
‘ 0.140 290 0. 006 0 
iH 2 0 264 0107 6h 44 
I 0.264 00004 or 12 12 
‘ MEDILL INTERMITTENT DELIVERY SERVICE 
0.0030 0.012 0.02 117 
Rex 
r ‘ ‘ 0 0052 0. 0082 0.01 
Heavy-d 
ge a we d it erage a niles and tr plied by 10,000 give 10,000. 
Pe hange 
Aen weault per t 
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Use of Bacteria Studied as 


Measure 


Of Stream Pollution by Wastes 


Condensed from a paper titled “Use of Bacteria as Test Or- 
ganisms in Stream-Pollution Studies,” presented at the 15th Mid- 
Year Meeting of the API Division of Refining, Cleveland, May 3 


From a Report by W. B. HART, Atlantic Refining Co. 


kobe value of biological surveys 
of streams as adjuncts to indus- 
trial waste disposal programs is be- 
ing widely recognized, the report by 
W. B. Hart brought out. “The bio- 
logical survey procedure is being 
used by several large corporations,” 
he said, “for the purpose of estab- 
lishing a record of the stream condi- 
tion before and after waste-treat- 
ment operation. Not only does it 
show the condition of the stream as 
it exists at the time of the survey, 
but it also gives definite indications 
of past history and, of course, an 
actual record of stream-recovery 
progress.” 

In his talk Mr. Hart presented a 
summary of the API research project 
recently completed at Pennsylvania 
State College for the purpose of de- 
termining what forms of bacteria 
could be used as test organisms in 
measuring stream pollution and how 
such should be conducted.'! 
The results of this survey were not 
positive, he stated, in that the pre- 
dominating forms of bacteria were 
about as pronounced in number in 
polluted as in clean water. No single 
form was sufficiently significant as 
to its characteristics to be regarded 
as a good test organism 

However, said Mr. Hart, the inves 
tigation did serve to further estab- 
lish the value of stream surveys as 
defense mechanism for industry in 
waste disposal work. Its findings will 
be of value in studies of other bio 
logical forms as test organisms for 


tests 


measuring stream pollution. “Many 
valuable features were brought out 
for proceeding with other forms”, 


said Mr. Hart, “such as various in- 
vertebrates which are also being 
studied as test organisms under a 


grant from the API, as well as fish 
and various invertebrate forms which 
will be reported on at some later 
date.” 

Mr. Hart also reported briefly on 
the biological survey of the Cones- 
toga Creek Drainage Basin, Lancas- 
ter County, Pa., as a proposed meas- 
ure of stream conditions. This sur- 
vey was carried out by the Academy 
of Natural Sciences of Philadelphia, 
and a report on the work is avail- 
able.'- 

The general use of biological 
stream surveys as a part of waste 
disposal programs was discussed as 
follows by Mr. Hart in his talk 

“When a stream to a reasonable 
degree supports aquatic life of vari- 
ous kinds, the state may be assured 
that that stream is in a clean and 
healthy condition. This perhaps may 
not be a condition of pristine purity 
but, on the other hand, it certainly 
will not be an unclean or unhealthy 
one. Here, again, these organisms be- 
come the measurement of the extent 
to which the pollution exists, ie. a 
measurement which can be used by 
tate agencies with much simplicity 
and confidence 

Industry can use these organisms 
to advantage by establishing through 
which the 


tests, in organisms are 


neering 


ous positions 
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subjected to the wastes to be dis- 
charged, what wastes can be dis- 
charged without treatment and, at 
the same time, without harm to the 
stream. Conversely, such tests will 
determine what wastes definitely re- 
quire treatment prior to discharge 
Thus the quantity of wastes which 
requires treatment can be reduced to 
the absolute minimum, and thereby 
the capital costs of treatment plants 

and their operating costs as well 

can be held down. All these claims 
are based upon experience. 

“In its overall makeup, a stream 
presents a wide variety of living or- 
ganisms; and one of the questions 
which confronts anyone who wishes 
to follow the procedures recom- 
mended previously herein concerns 
what organisms should be used. Nat- 
urally, the fish in the stream are the 
most spectacular, as well as the most 
familiar to the popular mind. Conse- 
quently, fish should be one of the 
forms used in tests to evaluate the 
toxicity of the waste 

“However, fish must have food; 
for, without food, they will disappear 
from the stream just as if they had 


been destroyed by pollution. Conse- 
quently, various invertebrate forms 
and diatoms which are minute 


plants, and which frequently are 
called the pasture of natural waters 

must also be used. Of equal im- 
portance are the bacteria which form 
the first line of attack on various 
forms of organic pollution and, to 
some extent, of inorganic pollution 

“In general, it may be said that, 
if the bacteria and their protozoan- 
control forms are present in a stream 
in the proper proportion, other or- 
ganisms, such as fish and large plant 
forms, will be there also whether de- 
sired or not 


API Research 


“Realizing the importance of the 
bacteria, and the damage which 
might be done to a stream if these 
forms were destroyed by industrial 
wastes, the API, about three years 
ago, sponsored a research to be con- 
ducted at Pennsylvania State Col- 
lege, for the purpose of determining 
what forms of bacteria can be used 
as test organisms ‘and it should be 
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remembered that bacteria belong to 
the plant kingdom) and how such 
tests should be conducted. Practically 
all of this investigation was carried 
out under the capable direction of 
Dr. Robert W. Stone 

The investigation was financed by 
a grant of approximately $6000 from 
the API. Water samples were col- 
lected from 171 sources in Pennsyl- 
vania—_11 being from unpolluted wa- 
ters, 42 from mildly polluted streams, 
and 118 from moderately to heavily 
polluted streams. Each water sample 
collected was checked for total bac- 
terial count, types of bacteria pres- 
ent, the presence of coliform 
teria, and coliform count 

“Representative bacteria were se- 
lected from each sample, and were 
classified as to genus by standard 
morphological and physiological tests 


bac- 


Operation of Oil-Water 


Physical and chemical tests of the 
water were conducted at the time of 
the collection of some of the sam- 
ples for correlation with some of the 
bacteriological results. These includ- 
ed tests for temperature, dissolved 
oxygen, pH, alkalinity, and conduc- 
tivity 

“The investigation of these sam- 
ples involved 1402 cultures which 
were broken down as to findings into 
7 types of water, ranging from mild 
pollution in both soft and hard wa- 
ters, through heavy pollution of simi- 
lar hard and soft waters. The bac- 
teria found were predominantly 
gram-negative rods, and from 80 to 
90° were found to be members of 
Achromobacter, Flavobacterium, Al- 
caligenes, and Pseudomonas. Other 
genera found were Micrococcus, Sar- 


cina, Chromobacterium Serratia, 


Streptomyces, 

and yeasts 
“Both Aerobacter and Escherichia 

are included under coliform types 


gram-positive rods, 


“The surprising part of the whole 
investigation was that these forms 
were just about as pronounced in 
number in the polluted water as in 
the clean water. There were about 
the same variety of types in each 
kind of water, and no single form 
was sufficiently significant as to its 
characteristics to be regarded as a 
good test organism 


Keterences 


1 Report on Toxicity of Industrial Wastes’’, 
Pennsylvania State College, Bacteriology 


ical Measure of Stream 
a Survey of the 
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Sciences of Phila 


Separator 


This paper was presented under the title “Operation of API 
Oil-Water Separator at Trenton Refinery,” at the 15th Mid- 
Year Meeting of the API! Division of Refining, Cleveland, May 3 


By C. F. MILLER 


Socony-Vacuum Oil Co. Inc., Trenton, Mich. 


A coalescer has proved an important auxiliary to the operation of a 
conventional new API-type oil-water separator in a 28,000 b/d refinery 
including, among other units, a Houdry combination crude and cracking 


unit and Kellogg delayed-coking unit. 
into sufficient size that separation is possible. 


Minute particles of oil are coalesced 
Excess waste water over the 


API separator capacity is pumped to a storm pit, and returns by gravity 


during low rates of flow through the separator. 
dated with slop oils to avoid being introduced into the sewers. 


Emulsions are consoli- 


An educa- 


tional program carried on among plant employes has greatly improved the 
operation of the oil-water disposal system 


N accordance with the national 
trend to prevent any possible pol 
lution from refinery wastes and also 
in order to conserve potential losses, 
a decision was reached in 1946 to 
install an API separator and its re 


lated equipment at the Trenton 
Mich., refinery of Socony-Vacuum 
Oil Co. Ine 

At that time two large baffled 


chambers were used as separators to 
remove the oil in the refinery efflu- 
ent. These chambers were effecting 
a fair removal of oil, but they did 
not have sufficient capacity to proc 
ess the maximum influent flows ex- 
perienced during storms 

The present separator system, in 
addition to the API-designed 
arator, is composed of a sewer sump 
equipped with a 


sep- 
sediment scraper 
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and an oil skimmer, a coalescer de 
signed to pretreat the water entering 
the API separator, hay filters to 
secure further clarification of sep- 
arator effluent, and a storm pit for 
storage of excess storm waters 

By recent state legislation, the 
powers of the Michigan Stream Con- 
trol Commission have been strength- 
ened so as to enforce control of 
stream pollution. Since this refinery 
was put onstream in July 1929, the 
Commission has assisted the refinery 
in the problem of stream pollution 
To date the refinery effluent has met 
its approval 

The refinery has a 
28,000 bbls. of crude. It consists of 
a Houdry combination crude and 
cracking unit, Polyform unit, Kellogg 
delayed-coking unit, pipe-still unit, 


capacity of 


solutizer and doctor-treating plants, 
boiler house, and grease and com- 
pounding plant. The refinery and 
tank farm are situated on 160 acres 
All process water and surface drain- 
age flow through the separator 


Design 


The oil-water separator consists of 
6 distinct parts: 1, preliminary sump; 
2, coalescer; 3, API separator; 4, oil- 
recovery system; 5, storm pit; and, 
6, sludge pit (see Fig. 1) 

In general, the design of the pre 
liminary sump was patterned after 
an API oil-water separator The 
sump consists of an inlet distribu- 
tion section, a sludge-removal sec- 
tion with scrapers, an oil-separation 
section, and a discharge-sump sec- 
tion. Overall dimensions of the sump 


are 40 ft. long, 25 ft. wide, and 22 
ft. deep. However, the depth of the 
water in the oil-separation section 


is only 4 ft. The sump was built 22 
ft. deep because of the insufficient 
of the land upon which the 
refinery is located. A large steam 
reciprocating pump (14 x 14 x 16) 
transfers the water to the coalescer 
This type of pump was used so the 
water and oil would not be emulsi- 
fied in the pumping operation. 

A coalescer was constructed, and 


slope 


it was put in service during May 
1949. This coalescer is an earth 
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revetment-type pit with an inlet 
spider on the bottom, filled with 
stone and sand and has an outlet 


line at the top The coalescer bed 
is composed of 12 in. of 2-in. stone, 
6 in. of 1-in. stone, and 2 ft. of sharp 
sand (Fig. 2). The capacity of the 
coalescer is 2,700 gpm based on 2 
gpm/sq. ft. of effective coalescer 
cross-section area 

The design of the separator follows 
very closely the features as outlined 
in the API publication “Disposal of 


Refinery Wastes", Sect. 1, “Waste 
Water Containing Oil" 3d Edition 
Overall dimensions of the primary 
stage are 60 ft. long, 18 ft. wide, 


Overall dimensions 
of the secondary stage are 67 ft 
long, 18 ft. wide, and 14 ft. deep. The 
water depth in both stages is 7 ft 
The primary-stage settling basin is 
43 ft. long, and the secondary-stage 


and 12 ft. deep 


settling basin is 55 ft. long Design 
conditions include: water flow, 2,500 
gpm; gravity of separated oil, 30 
API, temperature, 70° F 


The oil-recovery system is of local 
design; and consists of a 735-sq.-ft 
heat exchanger, a 3,000-bbl. insulated 
tank with 352 sq. ft. of heating coils, 
and a 500-bbl. storage tank 


Operation 


The preliminary sump, in addition 
to receiving the sewer effluent, also 
accomplishes a preliminary oil and 
sludge separation. The sludge which 
settles to the bottom of the 
removal section is 


sludge- 
scraped by a 
flight scraper into two small sumps 
at one side of the preliminary sump 
A reciprocating pump (9 x 7 x 10) 
takes suction from the 2 small 
sumps and discharges into the 
sludge pit. Oil is skimmed periodic- 
ally from the surface of the oil- 
separation section through a slotted 


pipe and pumped to the oil-recovery 


charge-sump section is pumped, by 
large reciprocating pumps, into the 
bottom of the coalescer. The pumps 
(14 x 14 x 16) are low piston-speed 
pumps, and do not cause emulsion 
formation because of excessive agi- 
tation. The water level in the dis- 
charge sump is controlled by the use 
of an air-purge liquid-level control 
system for open vessels. The liquid 
control operates a valve in the steam 
line to the pumps. 

Normally, the water flow averages 
600 to 700 gpm, exclusive of rain. 
During unit shutdowns the flow may 
reach a peak of 1,000 to 1,500 gpm; 
and during storms the flow may 
reach as high as 6,000 to 7,000 gpm. 
Excess water over that which may 
be pumped through the API sep- 
arator is pumped by 2 large vertical- 
type storm pumps (total capacity, 
8,600 gpm) to a storm pit (5,280,000- 
gal. capacity). The capacity of the 
API separator is 2,500 gpm, so that 
a total load of 11,100 gpm may be 
handled. To date this quantity has 
not been encountered Water in the 
storm pit is returned, by gravity, to 
the inlet of the preliminary sump 
during low rates of flow through the 
separator 

Water enters the coalescer through 
a distribution spider on the bottom 
of the pit, and flows upward through 
the stone and sand bed. The coal- 
escer serves 2 purposes: 1, the rup- 
ture of globs; and, 2, the coalescing 
particles of oil into oil 
sufficient size so that 

possible The water 
and separated oil flow through the 
outlet pipe located at the top of the 
pit Tests indicate that there is a 
lecided improvement in susceptibil- 
ty to separation after the water has 
flowed through the coalescer No 
difficulties have been experienced be- 
cause of plugging or channeling in 


of minute 
particles of 
separation is 


system the coalescer bed, and the bed ap- 
Water which flows into the dis- pears to be self-cleaning. The bed 
‘ ‘ ‘ 
= 
- , - AP) Seramatos 
ap 
> 
On STORAGE 
Fig. 1—Simplified flow diagram of the Trenton refinery oil-water separator 
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will be replaced at the end of a 
year's operation, for experimental 
purposes only, in order to determine 


the condition of the sand The coa- 
lescer has made a-definite reduction 
in the turbidity of the separator 
effluent. 


Water from the coalescer flows by 
gravity into the API separator, en- 
tering an inlet box through four 12- 
in. baffled pipes. Oil is skimmed 
from this section through a slotted- 
pipe skimmer Water then flows 
through ten 10-in. pipes into the 
distribution box. Overflow from the 
distribution box passes downward 
through baskets of 2',-in. stacked 
raschig rings No difficulties have 
been experienced because of plugging 
of the rings Inasmuch as a coa- 
lescer is used to pretreat the water 
to the API separator, raschig rings 
are probably only of minor value in 
securing coalescence; but there is 
reason to believe that the rings im- 
prove flow distribution in the settl- 
ing chamber 

The water then 
tling chamber of the 
of the API separator, which is 
equipped with a flight scraper for 
sludge removal, and for forcing sep- 
arated oil into the oil-skimmer pip¢ 
and into an oil-retention baffle. Oil 
is skimmed about four times a day 
and sludge is pumped three times a 
day. Very little sludge is removed 
by each pumping 


enters the set- 
primary stage 


Water then flows over a weir into 
the inlet box of the secondary stage 
through a distribution box into the 
settling chamber 
and operated the 


which is equipped 
same as the basin 
in the primary stage The effluent 
flows into the outlet chamber, which 
contains two hay filters The hay 
filters are changed once or twice a 


week, and the primary value of hay 

filters is in improving the visual 

characteristics of the effluent 
Normal operation of the oil-re- 


covery system is to pump skimmed 
oil and emulsion through the heat 
exchanger into the settling tank 
Exhaust heats the oil and 
emulsion in the heat exchanger to 
a temperature of 160 to 190° F., de- 
pending on the rate of oil flow and 
the amount of exhaust steam avail- 
able The temperature of the oil 
and emulsion in the settling tank is 


steam 


maintained at 180 to 200° F., using 
exhaust steam A clean break is 
obtained and periodically clear 


water is withdrawn through a drain 
in the bottom of the tank. Oil which 
rises to the top of the tank over- 
flows into the recovered-oil tank 
during the time when oil is skimmed 
from the separators. When the re- 
covered-oil tank is full, the oil is 
pumped to the refinery slop tank for 
reprocessing 

Water and 
covered oil 


sediment of the re- 
varies from a trace to 
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5 and averages 1.5% 
of oil recovered averages 50 bbl. 
to 70 bbl. day. Occasionally a layer 
of coke-stabilized emulsion forms in 
the settling tank, which will not 
break even though the emulsion is 
heated to 210 to 212° F Tests in- 
dicate that this emulsion will not 
break with the use of chemical- 
emulsion breakers With existing 
facilities, the emulsion cannot be 
introduced into an electrolytic crude- 
desalting unit: therefore, it is with- 
drawn from the tank, and pumped 
to the sludge pit 


The amount 


Consolidation of slop oils and 
emulsions has proved of benefit to 
the operation of the separator. By 
the collection of all slop and emul- 
sion in one tank, it was found that 
the more troublesome oils and emul- 
sions were not being introduced to 
the sewers. Inasmuch as one man 
operates the slop-collection tank, 
better control is obtained The oil 
S pumped into the oil-recovery sys- 
tem for treatment and breaking of 
emulsions. Crude tank bottoms have 
also been disposed of in a similar 
manner 

Sludge removed from sep- 
arators is pumped to a 300,000-gal 
sludge pit Solids (clay, silt, and 
coke} settle to the bottom of the 
pit, and water is drawn through a 
swing line into the adjacent storm 
pit, to be returned to the preliminary 
sump as flow conditions permit 
When the sludge pit was full, a 
clam-shell crane was used to load 
the sludge into dump trucks. The 
sludge was then dumped into an area 
to be filled with waste dirt 

It should be noted that this proc- 
ess is not a permanent solution for 
disposal of sludges, as the sludge 
still contains sufficient quantities of 
oil and water to prevent indiscrim- 
inate dumping. Laboratory tests in- 
dicate that it is very difficult, even 
impossible, to break the emulsion and 
obtain a solid satisfactory for dis- 
posal. However, tests have indicated 
that the sludge may be broken by the 
use of a precoat filter if it is treated 

it is removed from the separator 

been necessary to shut the 


entire separator down about once 
every six months for cleanout and in 
order to make any necessary repairs. 
Soil conditions at the Trenton re- 
finery cause a large amount of fine 
yellow clay to be washed into the 
sewers during storms. A portion of 
the coke produced in the Kellogg 
delayed-coke unit is very fine; and, 
of the part which is unavoidably 
washed into the sewers, 60° will 
pass a 200-mesh screen Over a 
period of time silt and coke settle 
in those sections of the separator 
which are not provided with flight 
scrapers or other 
removal Repairs to equipment have 
all been minor 


means of sludge 


Factors Affecting Operation 


In all probability the type of oil 
in the influent is the most important 
factor in the removal of oil by grav- 
ity-type separators. No difficulty is 
experienced in separating light oils 
because the greater the difference in 
gravity between the oil and water 
the greater is the ease of separation 
Emulsions of the oil-in-water type 
(milk emulsions) will not separate 
because the gravity of the emulsion 
is essentially that of water. Emul- 
sions of the water-in-oil type vary 
in characteristics—.some being very 
light, and others approaching the 
density of water. This variance is 
due to the amount and type of oil in 
the emulsion, and to the conditions 
under which the emulsion is formed 
Heavy oils have been encountered in 
the refinery ranging in gravity from 
3 to 22° API, and some emulsions 
have gravities as low as 1 to 2° API 


There are two main sources of 
sludge: clay silt, and coke. The silt 
and coke absorb oil in the sewers, 
and in some cases the individual par- 
ticle has an apparent density ap- 
proximating that of water, and, 
therefore, will not settle out in the 
separator. Also, fine solids tend to 
stabilize emulsions 
Certain chemical solutions, such 
as concentrated caustic, will stabil- 
ize emulsions. Untreated sewage will 
carry oil through a separator, where- 


Fig. 2—Sectional elevation of coalescer 
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as treated sewage will not How- 
ever, at this refinery such solutions 
are not discharged into the separator 
system 


Educational Program 


An educational program was con- 
ducted in conjunction with the Re- 
finery Conservation Committee to re- 
duce the amount of oil and water 
which enters the separator At one 
time this program reduced the nor- 
mal water flow from 1,300 to 800 
gpm, and recovered oil from 110 to 
80 bbl. day A study was made of 
the sources of oil entering the 
sewers, and the appropriate oper- 
ators were given training in the 
proper operation of equipment to re- 
duce the amount of oil entering the 
sewers 

At the Kellogg coke unit, during 
the drum-switching and watering- 
down period, a large quantity of 
formed due to the 
quenching of drum vapors’ with 
water in a blowdown stack. Water, 
oil, and emulsion were collected in a 
blowdown pit and, due to the size 
of the pit, it was necessary to draw 
off water each day. The water drawn 
off was a “milk” water emulsion 
and, therefore, could not be handled 
efficiently in the separator. A sys- 
tem was devised whereby blowdown- 
pit water is recycled to quench the 
vapors, thereby reducing the amount 
of “milk” water which enters the 
separator 

Higher retaining walls around the 
coke drums were built in order to 
confine the coke and water in a 
small area, so that coke fines would 
not be washed into nearby sewers 
Also, a special sewer and sump were 
installed at the Hydrobin area in 
order to prevent the coke and water 
spillage from entering the refinery 
sewer system Coke-cutting crews 
were given additional instruction in 
the operation of the coke-cutting 
hydraulic system, so that water 
would not be dumped into the sewers 
at various times during the cutting 
operation 


emulsion was 


Conclusion 


Since the API separator was in- 
stalled in 1946, the quality of the 
effluent has been improved In a 
survey made in 1949, the Michigan 
Stream Control Commission gave the 
rating of control as “adequate” for 
the refinery effluent. However, after 
thorough studies of the present sep 
arator and of the factors affecting 
separation of oi] and waste water, 
we feel that further improvement in 
the separator effluent can be made 
This can be achieved by improving 
the quality of the influent to the 
Therefore, plans are be- 
ing made to install auxiliary sep- 
arators at the units in order to re- 
move those oils which are difficult 
to separats 


separator 
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ENGINEERING 


Its Scope, Purpose and Procedure 


By JOEL H. HIRSCH, Gulf Research & Development Co. 


Process research engineering is a specialized auxiliary to research 
management, its major activities being the correlation of engineering and 


pilot plant data, and the economic evaluation of new processes. 


Its func- 


tions properly carried out provide for the more accurate projection of pilot 
plant data into commercially operating units, for a sounder selection of 
ideas for development and routing of the research procedure. 


N recent years Gulf Research & 
| Development Co., in common with 
several other research organizations, 
has established what is known in our 
laboratory as the Process Research 
Engineering Section. Since this is a 
relatively new field, questions fre- 
quently arise, such as: What is proc- 
ess research engineering? What does 
it do, and what useful purpose does 
it serve? How does it differ from 
ordinary process engineering ? 

First, what is it? Process research 
engineering comprises the mathe 
matical and engineering treatment 
of process research, including the cor 
relation of engineering and pilot 
plant data and the economic evalua- 
tion of the processes. The groups han- 
dling this work in other research or 
ganizations may bear different titles 
“deve lop- 
ment” or “process evaluation but 
we believe that the name “process re 


such as “process design”, 


search engineering” is an apt one 
and that it denotes a specialized field 
of engineering which promises to be 
come increasingly important 

The expenditures for industrial re 
search in the U. S. amounted to 
450'") million dollars in 1947, and 
research budgets have increased near- 
ly fourfold since 1930. As research 
people, we think it goes without say- 
ing that these expenditures have been 
amply justified by results. Neverthe- 
less there is a growing awareness 
of the need to make every research 
dollar count. It is the purpose of 
this paper to show how process re 
search engineering helps to do this 
While probably no two research or 
ganizations do this work in exactly 
the same manner, it can be said with 
assurance that they all have the sams 
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objective of maximizing results per 
dollar expended 

In our laboratory, process research 
engineering is divided into two major 
activities, the correlation of pilot 
plant data and the economic evalua- 
tion of new process ideas and re- 
search. Let us consider the first ac- 
tivity, the development of engineer- 
ing tools for process design through 
data correlation 

Over the past 20 years there has 
been a marked increase in the utili- 
zation of small laboratory pilot units 
as an aid in the design and opera- 
tion of commercial equipment in the 
petroleum refining and chemical in- 
dustries. Helpful as these new tools 
have proved, they have nevertheless 
posed almost as’ many problems as 
they have solved. Since results from 
these units are frequently expanded 
as much as 10,000 fold, it goes with- 
out saying that smooth operation 
close material balances, careful ana- 
lytical work, and accurate measure- 
meat and control of process variables 
are indispensable. But over and be 
yond these, the interpretation of data 


frequently presents problems of even 
greater difficulty—the problems of 
knowing what to ask for from th« 
pilot plant, and what to do with the 
results when they have been obtained 

The projection of pilot plant data 
into commercial design and operation 
is usually complicated by unavoidabl« 
physical differences between the pilot 
plant and the commercial unit. The 
most effective means of making this 
transition is through mathematical 
correlation of the fundamental vari 
ables underlying the pilot plant data 
From these relationships it is then 
possible to calculate results for a 
wide range of conditions. If the cor- 
relation is sound it should be possible 
to calculate the results to be ex- 
pected from a commercial unit with 
equal or greater accuracy than the 
commercial data. These calculations 
ean then be checked against data 
from commercial test runs, the test 
run providing the final proof of the 
correlation 

Data from commercial units can 
seldom be used to develop correla- 
tions because the commercial unit is 
rarely operated over a wide range 
of conditions. On the other hand, it 
is possible to operate the pilot plant 
over a wide range of conditions, cor- 
relate these data, test their accuracy 
at one or more points by commercial 
test runs and then use the correla- 
tion with reasonable assurance t 
predict what will happen at other 
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operating conditions on the commer- 
cial unit or in the design of new 
unit 

Perhaps an example will be help- 
ful. An article’?) appearing in In- 
dustrial and Engineering Chemistry 
for September, 1946, presented what 
we believe to be a good example of 
the interrelation between pilot plant 
work and commercial operations 

This article dealt with design of 
tubular heaters for thermal cracking 
The conditions under which conver- 
sion takes place in commercial re- 
action coils are quite different from 
those in the laboratory. Mass veloci- 
ties in laboratory units are usually 
so low that pressure drop is neglig- 
ible; these operations are, therefore 
conducted at constant pressure and 
ean, if desired, be conducted at sub- 
stantially constant temperature. Thus 
fluid density and time of reaction are 
in relatively simple relation to the 
extent of conversion. In commercial 
cracking coils, on the other hand 
pressure drop is frequently a domi- 
nant factor, and serious errors may 
result unless it is properly considered 
in heater design 

In the example mentioned the un- 
derlying data were all obtained on 
small scale pilot plants. These wer: 
then correlated on as nearly a funda- 
mental basis as possible and a pro- 
cedure developed which could be used 
for calculating the results of com 
mercial operation The final proof of 
the reliability of this procedure was 
obtained from a number of commer 
cial test runs, which it was found 
could be checked surprisingly well 
The test runs alone could not have 
been used to establish any relation- 
ships. Each one covered only a nar 
row range of operating conditions, 
and they were entirely dissimilar in 
charge stock qualities, heating coil 
design and operating conditions. How- 
ever, collectively they covered the en- 
tire framework of the calculation pro- 
cedure developed from the pilot plant 
data, and were indispensable in de- 
termining the reliability of that pro- 
cedure. Thus it is seen that data cor- 
relation provides an invaluable link 
between the pilot plant on the one 
hand and the commercial unit on the 
other 


It might be well to add that in 
making correlations we always try 
to base them on as much sound the- 
ory as possible. In some cases the 
problem can be solved almost en- 
tirely from theory with the pilot 
plant data providing the check. In 
most instances a theoretical back- 
ground can be employed with some 
of the constants being obtained fron 
empirical correlations. And in som« 
cases the correlation has to be wholly 
empirical, representing the best ex- 
pression of the experimental data we 
can achieve at the moment, but we 


always strive for some kind of cor 
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A typical pilot plant solvent extraction unit at the Harmarville, Penna 
tories of Gulf Research & Development Co. 


polyforming and 


pose of interpolation 
and the pilot plants which they seek 


and deep flashing of 
correlation is avail 
at least equal to 


and generally some- 


checked subsequently 


i 4 
relation however incomplete. A cor relations such as we have made of 
relation is never final because cor Ee =«catalytic cracking 
relations are not static things. Like ! r ntended for the pur- 
thus leaving the 
nt and personnel 
to interpret they are ibject to con free t perate in the broad field of a 
Stant extension and revision as new extrapolation ° 
problems arise and new data become It is the function of the pilot plant oh 
available. We have learned that. you to investigate new siocks or operat- : 
don't just make a correlation and ing conditions outside the range of , h 
then rest on your laurels. It is a con past work. However, if, for example, us 
tinuing service. Having made a cor data were already available on poly- * 
relation you have to keep it up-to forming Eastern Venezuela naphtha Ss 
date and reliable, if you expect it to with 20, 40 and 60% outside gas a 
remain in use each containing 30, 50 and 70°) ole- ; 
Over the past three years, we have fins, it is the function of the corre- oe 
made detailed correlations on naph lation to enable the design engineer 1 
tha and gas oil polyforming, fluid to calculate the results at interme- . 
catalyst crackir fluidized catalyst diat values such as with 47°) out- «; 
flow ing 56°. olefins a 
vacuu prepared, correla- 
Or ull of the pertinent FS 
abl ts with an accuracy ‘ 
desigr 
waiting for result fr & specifi what better than, that with which pias 
set of runs on the pilot plant. He can they couid be obtained from a lim- <- 
proceed with the design which may ited number of runs on the pilot i. 
be En = with one or plant; since the correlation tends to si 
two pilot plant runs if it is decided average a large number of runs. Ob- Dm | 
ee >t to go ahead with the project. The cor yusly, it costs much less to make te 
03 
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a correlation of past data than it 
does to make additional runs on the 
pilot plant, so a correlation saves 
both time and money 

Let us now consider the second ma- 
jor activity of process research en- 
gineering, the economic evaluation of 
new process ideas and research, In 
this activity it is our job to look at 
each new idea and research project 
with the question: Even if this thing 
works, will it make any money? If the 
answer is “No’, in its present form, 
what possible combination of circum- 
stances might be contrived to make 
the answer “Yes”? This involves 
study of new processes under devel- 
opment such as hydrogenation, 
Fischer-Tropsch, and the like, with 
the idea of assisting the people in 
charge of experimental research in 
selecting the profitable chan- 
nels of endeavor 


most 


In this work we make preliminary 
chemical engineering designs. These 
form the basis for investigating in- 
vestment cost, utilities consumption 
etc., and enable us to determine the 
relative economic status of research 
which is in progress or contemplated 
Typical of this work is a chemical 
engineering design and economic 
study for a complete 6500 b/sd 
Fischer-Tropsch unit which we made 
about two years ago, and which gave 
us a valuable insight into this proc- 
ess and its limitations in the present 
American economy 


Selection of Goal Important 


Our work is concentrated on those 
problems in which the experimental 
research would be most affected. We 
believe it to be our job to devote en- 
gineering thinking to those features 
research that could be 
favorably if information 
were available to the directors of ex- 
perimental work while the work was 
still in progress. For example, in our 
study of the Fischer-Tropsch process, 
we placed considerably more empha- 
sis on the reaction section than we 
did on the product recovery section 
This was for the reason that the 
found out about the reac 
tion section had a definite bearing 
on experimental work in progress and 
our tindings should be available at 
the earliest possible moment. On the 
other hand the only thing that would 
mplished on the product re 
covery side of the Fischer-Tropsch 
process through further study would 
be to cheapen the design, since no 
experimental 


of process 


changed 


things we 


work is contemplated 
on this. This we believe could better 
be done at a later date if and when 
construction of a Fischer-Tropsch 
inent 

While these lesigns have been 
ealled preliminary, they are nonethe 
less entirely investment 
cost being considered secondary to an 
lesign. The 
go revision and improvement as more 


Plant becomes imn 


practicable 


operabk designs under 


data become availabie, but any given 
design represents what we believe to 
be the most economical and operable 
plant based on information then 
available 


Compared with Conventional 


Now let us consider the question 
How does process research engineer- 
ing differ from ordinary process en- 
gineering? The only comparison that 
can be made between them is that 
both use engineering tools. Beyond 
that point the comparison ceases. It 
is much like building concrete build- 
ings or building concrete roads. Both 
jobs would employ a cement mixer 
However, the things produced are 
quite different. It is the function of 
a conventional engineering 
group to design, study the economics 
of, and build commercial plants. Their 
proper outlook is one of conserva- 
tism. Usually, it is their job to look 
at every proposed plant with the 
question: “Is this necessary?” Most 
of their work is on projects that are 
not only necessary but technologically 
well-established. On the other hand 
it is the function of a process re- 
search engineering group, which is 
supposed to be aiding in the devel- 
opment of processes, to explore un- 
usual process conceptions and to 
make sure that they do not stop re- 
search on a project through their 
recommendations unless it is clearly 
evident that the project is a definite 
failure economically 


process 


Process research can be likened to 
a triangle with the initial phases of 
the work constituting the base and 
proceeding toward the apex in the 
distant future. The apex is not 
reached until the process has long 
been in commercial operation. This 
represents the ultimate in develop- 
ment. Research in progress is not a 
point or a line but a broad channel 
As the work proceeds the channel 
narrows down. It is the function of 
process research engineering to mark 
the channel but not stop the boat 


*atents Can Be Obtained 


Since process research engineering 
is conducted while the 
still in progress, it is possible to ob- 
patents that 
possible. If a company 
studies until 


research is 


tain many 
otherwise be 


would not 


delays its engineering 
the research is substantially con 
pleted, many of the best patents in 
the field will have gone to its com 
petitors 

Each member of our staff 
to have some 


strives 
which he 
excels. For example, as a part of the 
lata correlation work a _ Technical 
Data Book has been prepared which 
s widely used throughout the organi- 
zation. This book presents correla- 
tions of the best physical data avail- 
abl We consider it an important 
work and one which requires the f1 

quent attention of a capable and dis- 


function in 


criminating man. The man in charge 
of our Technical Data Book does a 
considerable amount of process design 
so that he will be in a position to 
know just what a Technical Data 
Book should include. It is no more 
correct to give an incapable man 
charge of the technical tools than it 
is to use a poor machinist as a tool 
maker. The man in charge of our 
Technical Data Book has been chosen 
with the idea that we want one of 
our best “machinists” as a tool maker 
and he does enough “machine work” 
to know what kind of tools we will 
require 

Another man makes preliminary 
market studies on new products for 
which we are developing economic 
Most of our 
evaluations are concerned with new 
ways of making products for which 
fairly well-established prices exist 
but in some cases both the product 
and the process are new. In that 
event it is necessary to arrive at 
some idea of the volume of product 
which could be sold at a given price 
in order to complete the economic 
evaluation. The man in charge of 
market analyses keeps files of price 
data on unusual products and main- 
tains contacts which enable him 
quickly to develop necessary infor- 
mation on contemplated new prod- 
ucts 


evaluations economic 


Staff Assignments 


Similarly another member of the 
staff—one experienced in design work 

has the assignment of keeping our 
design procedures up-to-date and 
standardized, and another acts as the 
source and repository for all data of 
an economic nature Another man 
spec ializes in correlation proc edures 
and the statistical treatment of data 
Each member of the staff “doubles 
in brass and at various times may 
do every one of the operations of the 
section. No report goes out which 
has not been checked by two or more 
Collaboration is encour- 
aged to the utmost on the theory that 
the correlated intelligence of a group 
of reasonably bright people will far 
surpass that of any single individual, 
however brilliant 


members 


In conclusion, then, process re- 
search enginecring is a specialized 
auxiliary to research management 
which enable extracting the maxi- 
value from experimental re- 
sults through 
which aids in « 
promising ideas for development and 
the most promising routes of pro- 
cedure through engineering and eco 


mum 


a correlation; and 


the most 


nomic evaluatior 
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More than 25 million barrels of oil are charged to 
Kellogg-built Vacuum Units each year... 


a 
NE 

4 

ir 


Yes! A volume equal to well over twice the world’s entiredatly 


al production is processed annually in Kellogg-built Vacuum 


Units!... and additional units are buildin gon two continents! 


ELLOGG has designed Vacuum Distillation Units to 
K operate independently or to work in combination 
with atmospheric distillation units. Feeds include Cali 
fornia, Venezuela, Louisiana, East and West Texas, 


Rocky Mountain and Middle East crudes. Kellogg units 


have been planned for lube stock preparation exclu- 


sively and for preparation of stock for general refinery 
use. Capacities range from 800 bbls. up to more than 
12,000 bbls. 

If you are contemplating the addition of Vacuum 
Distillation facilities to your refinery, this widely diversi- 


fied experience can prove extremely valuable. 


SKILLED DESIGN 
CONTROLS ECONOMICS 
OF PROCESS 


Broper design of furnace, tower and 
imternals and selection of heat 
@anster equipment are the real io. a 
Keys to high ~perating efhaency and low operating costs. This 


Bolds true whether vou are amming at lube stock production 


where viscosity index and accurate fractionation are the major 
requirements, or pointing toward cat cracker feed stock prepara- 
non for which the Conradson carbon of the overhead is the 
guiding premise, or even when designing a unit to perform both 
functions alternately. Most refiners are familiar with the study 
of “fluidynamics” of bubble towers carried on by Kellogg 
but few, perhaps know in detail the continuing, exhaustive 
study of the subject of heat exchange that Kellogg has carried 
for more than twenty vears Comprehensive study ot these 
two subjects within the same organization, combined with com- 
mercial operating data drawn from multiple sources, contribute 


in a major way to the improved earning power of Kellogg units 


de- 


pared cov 
4300 me 


The M W. Kellogg Company, (a subsidiary of Pullman, Inc.), New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris wniees) 
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BUREAU OF MINES REPORTS 


R ESULTS to date in the Bureau of 
Mines research in 

liquid fuels are set forth as part of 
the annua] 1949 report of the Secre- 
ry of the Interior. This is the 


syntheti« 


m assigned to the Bureau in 
the spring of 1944, and for which 
Congress has appropriated $60,000,- 
000 to carry the work through 1952 

The 1949 report describes in some 
detail the test work being done in 
the large-scale demonstration plants 
the Bureau has installed, using oil 
shale and coal as raw materials. Here- 
tofore the work reported on has been 


mainly in the laboratory and _ pilot- 
plant Actual operating and 


vield data from the test runs in the 


stage 
demonstration plants is almost en- 


current report 


tirely lacking in the 
Such data would be of great value t 
the technok sts in the petroleum 
ir the 


industry, and others, in assay 


real progress the Bureau has macs 
over the 9’ years in arriving at 
practicabk is for making liquid 
fuels and other products on a con 


and coal 
however, that 


the Bureau has accumulated a large 


fund of information regarding costs 
and it goes into detail on the capital 
investment and ily yperating 
harges required f an oil shale 
plant to produce 10,000 b cd of er 


shale oil and 8,840 bbls. of refined 


products Table 1 shows the yield of 


products of such a proposed plant and 


Table 2 its capital investment 

The shal operation § for 
which costs are given 
which the Bureau picked 
ts present oil shale opera 
Costs for the re- 
ing operations, it is reported, arr 


mining 
based on an 
ideal sits 
out near 
tions at Rifle, Colo 
tor 
based on a gas-flow 
oped by the Bureau's technologists 
This gas-flow 
still in the pilot plant stage and has 
not yet been installed in the demon- 
stration retorting unit at Rifle 

The refining process adopted for 
states the re- 


process devel 


process, however IS 


the cost calculations” 


TABLE 1 


Daily Production of a 10,000 
b/d Shale Oil Plant 


est Data Meager from Five Years 
Of Synthetic Fuels Research 


By V. B. GUTHRIE, Editor 


ff delayed coking of 
shale oil followex 


on of the coker 


ort, consists 


hydrogenat 


ver a catalyst All the steps ar 
well-known commercial operations 


that should offer few 
application The removal of sul 
and nitrogen is no longer a seri 


problem, The crude shale oil can 


processed to give a high yield of 
nore valuable products boiling below 
728° F.” 

Some refinery technologists do not 
share the Bureau's confidence tha 
there are no longer any serious prob 
untered in refining 
the raw shale oi] with its high sulfur 


lems to be ence 


and nitrogen content 

The Bureau's estimated operating 
cost for mining, crushing, and cor 
veying the raw shale to the retort 
This in 
overhead, depre 


stock pile is 58.6c a ton 
cludes management 
elation, taxes and insurance 

In this proposed commercial ven- 
ture the Bureau 
the waste shale by dumping it in the 
shale region. This 


f 


dispose 
eanyons of the oil 
favorable condition would not be truc 
for all shale oil plants, however. One 
oi] industry authority has estimated 
that if we ultimately obtain 365 bil- 
lion barrels of shale oil, enough ash 
would be left to cover the entire 
state of Colorado to a depth of 10 
ft 

Table 3 shows the operating costs 


for the 10.000 b/d shale i] plant, as 
set forth in the Bureau's report. The 
average cost of refined products 


gal.) is based on an output of 


60°) of what is termed jet fuels and 


loes not include the cost of making 


finished gasoline Assuming a re- 
turn of approximately 6 i year and 
taxes of 40°, would bring 
ost of products to $3.77 a bbl., 
as the 
refinery realization 


ncome 
the ¢ 


! approximately Yc ga 


It is not intended to 
States the report, “that this is the ac- 
tual return that should be realized to 
attract capital, but rather to point 
out that oil-shale processing is not 
far from the point of commercial 


surgest” 


utilization 

The report also brings out that the 
sparsely populated area around Rifle 
could not absorb the products of a 
10,000 b/d plant at the present time 


Construction of a pipeline to market- 
centers would increase the prod 
uct cost by something less than 1 
cent per gal. However, it states that 
five plants of 10,000 b/d each would 
have to be built to economically sup- 
ply the pipeline 


Detailed estimates have 


ing 


previously 
been made by the Bureau of the cap 
ital investment and operating costs 
30,000 coal hydrogenation 
using Wyoming, N. Dakota, 


Illinois, or Pittsburgh seam 


for a 


plant 
Montana 
coal or ligni 

Pointing out that the net realiza- 
tion to a 30,000 b/d coal hydrogena- 
tion it on the produced 
must be 14.5c/gal., the Bureau's cur- 
rent report doubtful if 
1 a plant would be an attractive 
investment at present 
that only the sur- 


gasoline 


states it i 


commercial 


It ates, however 


TABLE 2-—Capital Investment for 10,000 b/d Shale Oil Plant 


Section of Plant 


(Capital 
Investment’! 


$17,591,000 


15.100,.000 


1.455, 008 


47,000 


1.482.000 


a), 


May 


1950 
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face has been scratched so far in A total of 29,360 gals. of this blend Diese! fuel oil. This fuel was used on 
the development of processes for with 2,960 M cu. ft. of 95°; hydro- a 200-mile trial run in a Diesel elec- 
making synthetic fuels from coal! gen makeup gas was charged during tric locomotive hauling an 8-car pas- 
t four-day ig train to and from th lant 
OU From Coal he ir-day run er train e 
\ nsiderable port f th ar Hydrogenatior at temperatures during the dedication services in May 
} P ’ > above 720 F. produced a light prod- The fuel was widely heralded as the 
nual report of the Mines Bureau on ~ first “D , pam al fron 
tt , uct higher than 70° API Pressures OU TRACE 
« synthetic liquid fuels program is a the Bureat f M oal t il 
ler it varied from 9,715 in the recycle com- he DHureau of Mines coa o ou 
devoted to the work at the Louisiana - trat plar 
pressor to 10,000 in the recycle dis den,onstrati plar 


Mo station in the manufacture of 


harge Products and yields obtained che liquid-phas hydrogenation 
liquid fuels from coal enn I t t 
vere al of it is describ ein 1 contin 
The 200-300 bd coal hydrogena re 15,725 gals. of 66 API am unit escribed as being > . ir 
i" S40 gals. o API wash o uot c ration from Oct 2 to ) 
tion plant built there was turned 540 ga f API sous opere ex 


ap 3 J t- 6 Coal-te oil WAS j uls 
over to the Bureau by the contractors naphtha 1,28 ies of 4 API bot 2 ee . ater circulated 
n Jas 1, 1949. The plant was d toms and 975 Mef of off-gases. The through the unit, at normal pressure 
high losses were reported due to a and with a preheat utlet tempera 
Signed for two major operations us 
. leak that developed during the run ture f 450 F. for the first three 
pressures up to 10.3500 psi il) 
. and an accurate material balance weeks Fron Nov 10 to 17 the 
liquid-phase hydrogenation. to accon 
' ould not be ack plant v operated to hye ren 
piish liquefaction of the coal, and ar was Of iydrogenate 
oil n the erte 
apor-phase hydrogenation The feed vapor-phas hydrogena tar h mverters 
convert the liquid coal to asoline tion stock wa then changed to a to produ naphtha-wash oil, middl 
] oil 
and by-products The design of the ignite-tar listilate oil in order to a ‘ 
plant has been earlier described produce i specifica n Diesel fuel t . ‘ll 
Short test runs were made luring This stock was prepared from a 10 ons 
the year on this plant using ous API N. Dakota lignite tar oi] by re Phe 
charging stack part of it being a moving the low-boiling portion and harg 
| ~ 
coal paste containing 25 of Wyom the asphaltic 1 lal unsuitable for pos = 
ng bituminous al Under current hydrogenation portion used rep a 
plans #® variety of coals from other resented 70 if the raw oil and had run ¢ 
eh 
fields are to be tested in the plant a gravity f 12 API Th total ut 
Design work on the second oil charge on this run was made up of pairs and change 


rom-coal lemonstration plant at 2.225 ga's. of lignite ar distillate 


comp'eted gals petroleur nm the hig 


been 


inder wa This system and 2,950 ‘ hydrogetr h inde-Franh ox en 
an 80-100 b d gas synthesis plant t nakeup ga The range in pressures part f le ga ! es lemonstra 


vhich coal will be gasified and liquid aS Trot pstp n ecyel ton 


products produced mpressor t LO. SSO psig n the hy Louisiana ifter ria perations 


Constr 


TABLE 3 


ou 


Ops retrg Costs tor 


10,000 b d Shale Oil Plant 


of 


day Cost bhi 


fost of RPPINED Phonpte ts 


luled to be put into opera 


gasifier is fur 


inner 


Construction work on the synthesis 

$ 
and distillation units of the gas syn 
» thesis demonstration plant was start- 
expe fe ‘ f erage ed in Mav Modifications and addi 
ey nce tions to th riginal design of the 
gasification-process flow include a 
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from the synthesis tior rog te ra irivin 1949, st sched 
’ of th plant was estimated to be ture was 730 F. in the preheater ied period of perations Aug. 8 
70 nplete by Dk l itlet Deta vering tt ! i from Aug 
Ver meagre ata is conta ucts and ‘ vere St Oct. 1 1,175 tons f 
the report trom an the rugs i gas nme 615 of gen produced at U iverage rate 
the hydrogenation plant. The charg: 1520 ga f Diesel fuel oil, 520 22.600 cu. fthr. The results wet 
to t he ipor-oha init irinmy th ‘ | M {T-vase 4 to mpare ta rably with 
im petr im hydrogenatior in in Apr La ver lescribed as very higt for the san plant ry ts opera 
Wil ip of at na t API and due t the ime ise as in the n Germa! 
traipht-rus ‘ API Apr The bottoms the Kol rs-t] asifier, tt 
naphtha and 58 API ga wt tillation were fir ed f nad f a 
nth mpleted ir 
M al test rur iring 
i Ee peration, it is stated, approximately 
1260 Ibs ‘ al and 10.500 
$0 f x n would } required 
. to pr ice 1 bl f ynthetic fue 
Tet at i req nt based on the 
' t! wrder of 840 It f al an 
te 5 i. ft f xyger N yperat 
ng ati are £ but t s stated 
Ref erat nte that wher norma perating ten 
ratures were obtained, virtually no 
tarry iterial wa wed and the 
x sulfur mit ing were 
ibstantially estroved Constru 
t f the gas-purification section of 
s $! the unit is well advanced and the sec- 
tion is sche - 
ae $ . tion as soon as the - 
ene ev 
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TABLE 4—Summarized Estimated Plant Costs of a 16,500 b d Petroleum Residual Hydrogenation Plant 


quipment 
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Total 
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work 
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thetic liquid fuels 
gasitica 


rially 


search for a 
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carbon 
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tion process 
synthesis 
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sts at Morgan- 


gas- 
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n 
quired. This 
laboratory and field te 
town, W. Va., and Gorgas, Ala 

On Mar. 18 at the Alabama 
Power Co. and technologists 
put into operation their second cooper- 
ative experiment in the underground 
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work is in 


Gorgas 
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OFF GAS 
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555 B/HR = | 330 
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(7° API 
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Fig. 1-Flow sheet and material balance of residual-oil hydrogenation plant 
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is considered by the Bureau to be ficient shale mining equipment and lay. The site chosen has an area of 
of prospective economic importance second, on designing and procuring one square mile and a Mahogany 
for the establishment of an oil-shal this equipment. By August the full Ledge 72 ft. thick, averaging 30 gals. 
industry in the relatively near futur: complement of equipment necessary of shale oil per ton. Within this area 
Mining operations were carried on for @ one-unit, commercial-scale oper it is estimated that 102,000,000 tons 
in 1949 in two sets of workings ation of the Underground Quarry ean be mined, sufficient to supply 
driven into the vertical cliffs of the had been designed and p ed. Two a 10,000 b d plant for 20 years. The 
shale deposit, 3000 ft. above the sit« i-week test runs in the ground estimated total cost of mining, crush- 
of retorting and refining operations Quarry wer: nducted in 1949, oper- i conveying the shale to the 
and reached by a mountain road 5 ating procedures being identical with retort stock pile is reported as 
miles long : those that would be employed in 58.5c ton, including management, de- 
The Selective Mine had been devel me unit of a commercial mine. In preciation, taxes and insurance 
oped earlier to produce shale from the cours of the experimental oil Ext ntal N-T-U oil shale re- 
any one of the 8 divisions of thé shale mining at Rifle in 1949, 135,600 torting operations were begun at 
Mahogany Ledge. With the further tons of shale were mined in the Rifle in 1947 and were completed early 
development of the Underground Underground Quarry, and 10,360 tons in 1949. In July a 10-day demonstra- 
Quarry, operation of the higher-cost in the Selective Min tion run was made to obtain oil pro- 
Selective Mine was curtailed in April A recommended layout and esti- luction data. Since that time the 
1949 mate of costs for mining oil shal retorts have been in operation to 
Prior to midyear 1949, work on the to supply a 10,000 b/d shale oil plant supply plant oil requirements. The 
Underground Quarry was centered was made in 1949 A representative N-T-U retorting plant consists of 
first on determining fundamental min mine location has been selected for two identical 40-ton charge capacity 
ing data needed for the design of ef- producing 14,035 tons of shale per units with auxiliary product recovery 
and storage systems 


No yield or operation data are given 
on the N-T-U ions. The report 
states that 10-day period 
under optimum conditions the retorts 
f oil 
Dur- 
3 recovery was 
obtained The retorts are now said 


were charged with 1561 tons « 
ton 


gals 


to be producing shale oil for boiler 
fuel at less cost than commerci fuel 
obtained at this remote location 


plant stage 
was carried on at Rifle in 1949 on 
ig de- 
eau. In this proc- 

$ a continuous weighed and sam- 
pled stream of raw shale enters the 
top of the retort through a rotary- 
ras seal. Fig. 2 shows the gas-flow 
retorting vessel. Kerogen conversion 
proceeds within the rectangular re- 
tort vessel through which the shale 
flows by gravity as a moving bed of 


a gas-flow retortir 


A circulating stream of product 
gas, raised to retorting temperature 


== LOUVERS in the gas heater, enters the retort 
through a gas-distribution manifold 
and flows transversely through the 
moving shale bed, which is bound on 
two sides by louver bars. The inlet- 
gas manifold directs the circulating 
gas stream to various portions of 
the shale bed, thereby controlling 
the temperature gradient from the 
top to the bottom of the retort. The 
spent shale is discharged from the 
bottom of the retort by a vibratory 
feeder which controls the shale 
throughput rate Shale is moved 
from the vibratory feeder to dump 
ars by a drag chain conveyor 


The circulating gas stream, to- 
gether with gas and oi] products and 
water produced during the retorting, 
passes to a scrubber where part of 
the product oil is condensed and en- 

les of shale removed 
gas flows to a tube 
mndenser where the water 
il are condensed. The 
for retorting is re- 


OUTLET 


Fig. 2—Gas-flow retorting vessel 


PETROLEUM PROCESSING, May, 1950 


: RAW - SHALE 
INLET 
te} 
> 
} 
| 
SCY 
| pA 
r 
508 


SEAMLESS CARBON STEEL 
BUTT WELDING FITTINGS 


90° elbows . . . long radius, short 
radius, light gouge, special wall 
thicknesses 


Grinnell welding fittings | 
and forged steel flanges 
a extra long radius, short 
radius, light gouge, 
special wall thicknesses 
tees . . . straight, reducing 


seamless corben stee! 


lap joint stub ends 
caps 

saddles 

backing rings 
dimensional tolerances 


FORGED STEEL FLANGES 


welding neck . . . 150 to 2500 Ibs, 
slip-on . . . 150 te 2500 ibs. 
lap-joint . . . 150 to 2500 ths. 
threaded . . . 150 to 2500 Ibs. 
blind . . . 150 to 2500 Ibs. 
socket type .. . 150, 300, 600 ibs. 


reducing . . . threaded and 
slip-on: 150 to 2500 Ibs. 
orifice . . . slip-on; welding neck; 
welding neck, ring joint; 
threaded: 300 to 1500 Ibs. 
flange extras 
dimensional tolerances 
minimum finished bores 
flange facings 

facing dimensions of ring 
joint flanges 


Write today for your copy thread standards and 
of the entirely new tt ti tice 
Grinnell Welding Fittings ng prac 


Catalog. ee service pressure ratings 


chemical requirements 


Grinnell Company, Providence 1, Rl. Worehouses: Atlanta *Buffalo *Charlotte *Chica ° *Cronston ‘Fresno *Kamsas City rtouston *tong Beech 
Los Angeles * Milwaukee * Minneapolis *New York * Oakland * Philaceiphia * Pocatello * Sad * St. Louis * St. Poul * Sen Francisco * Seattle * Spokane — 
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cycled back to the retort and the ex- continuous low-temperature three items of equipment, the first run on 
cess vented stage countercurrent sulfurk acid each was for the purpose of determin 


With this 


process, while retort treater. The distillation and crack ing operabilit ind the data obtained 
ing shales assaying below 45 gals ing unit is actually a single unit. The were incidental 
ton of shale a major operational cracking plant has been operated for sor cases has been p mssible 
difficulty is an accumulation of coke one or more runs on atmospherk to termine some of the limiting 
on the downstream louver bars, caus distillaton, visbreaking and recycl conditions but in no instance have 


ing a stoppage of gas flow through cracking of crude shale oil, and, as optimum conditions trencs been 


the shale bed the report was written, refinery runs defined. Data represents actual re- 
The new demonstration shale oil were underway on coking crude sha’ sults but it possible that many 
refinery at Rifle was placed in opera- ou variations and discrepancies will be 


tion in July It was designed for The report states that recycl found r 

investigating atmospheric distillation cracking of total crude shale oil ap Treat.ng plant operations so far 
and most of the conditions employed pears to have possibilities for have been exploratory and much work 
in thermal cracking. including vis producing gasoline while making remains to determine optimum con- 


breaking, coking, recycle cracking of liquid residua] fuels. The gasoline is ditions 

either crude or distilled stocks, and said to have a reasonably good boil The Bureau of Mines work in ex- 
reforming, the Mines Bureau report ing range and satisfactory octane traction of liquid fuels from oil shal 
state The plant can produce motor while the residuum meets the usual also includes work in laboratories and 
gasoline, Diesel fuel, distillate and specifications for bunker fuels pilot plants at Laramie, Wyo. The 
residual fuels, and coke, as we'll as The Mines Bureau report does con composition of oil shale and shale 


tock for additional processing tain some cata on oil is being studied as well as methods 


utilizing these 


sperating condi 
ditions of the cracking plant on of 
atmospheric distillation, visbreaking materials 
recycle cracking and coking, as well 


Treating facilities at Rifle are ce processing and 


sened to remove the tar acids and 


tar bases from the gasoline and Keferences 


Diesel-fuel fractions. These stocks as data on sulfuric acid treatment of 
are treated with concentrated sulfur light gas oils and shale-oil gasoline Part 11 Ou f ule U 8 Bu 
acid at controlled temperatures prin With regard to the nature of the mines 
cipally for the reduction of nitrogen Rifle refinery operations to date, how- Part Lig Fue n Ag ture 
sulfur and gum and color forming ever, the report states ines 
constituents Crude tar acids and The cracking and distillation in- Eat sted Pla perating Costs ¢ 
tar bases available from treating vestigations to date constitute littl 
operations are said to offer economi more than a trial run on each of the Investigations 4564 

The treating plant consists of a these operations involve different Pros ‘ 4 1949 


Pritchard INDUSTRIAL COOLING TOWERS 
Help You Save Water! 


Wherever heat is to be dissipated to quality materials 


Pritchard lowers 


the atmosphere u can depend on a ire guaranteed to meet your peak as 
| 4 Prichard Coolu lower t ot } well as your normal id req ents 
1 Wherever vou see a Pritcl Cooling 

more efficrently ar conomicall at 
lower, you see water conservation at 

water savings up te former 

wrk 
EQUIPMENT wasteful methods 
Gas Consult wr nearl P ha repre- 
Adequately sized the urhl ena sen ‘ the « nt ir water 
. = | necred and manufactured t hichest coms on problem 


Write for FREE Bulletins 


AIR COOLED 


EQUIPMENT DIVISION 


District Offices: Chicago * Houston * New York ¢ Pittsburgh * Tulsa © St. Louis 
Other Representatives in Principal Cities from Coast to Coast 
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Gulf Oil's Flare Stacks Are Designed 
To Solve Three Important Problems 


ASTE 


as developed by Gulf Oil Corp 
has been done with three 
and efficient 
ers, 2) protection of operating 


und: 1) safe 


sonnel, and 


gas flare 


3) long service 


the flare tip itse!f 
All sections exposed 


ases are protected by the 
loy materials 


of constructior 


fractory linings Sour 


been run on 


one of the 


units for several years 


of stainless steel has eliminated 
troubles from 
not been a 


problem 


lowed to escape to the 


during an emergency 
pilot burning on the 


combustion 


Smog 


Gulf has employed burning pits to 
some extent 


being complete 
pilot, no carbon is liberated 


However 


corrosion 


towers have been installed, the burn 
ing of waste gases at ground level 
has been discontinued and all emer 
gency venting of gases is handled at 
the flare tower 

General construction details of the 
company’s latest design for a flare tip 
are shown in the sketches in Fig. 1 
The 20-in. diameter stack is fab 
ricated of «-In. carbon steel except 
for the top 3'.-ft. section, which ts 

16-in. stainless steel 

The burner proper consists of a 4 
ft 4 in., diameter cylinder of 3 16 


in, stainless steel, supported on three 

in. thick, triangular steel gussets 
It is lined with 4',-in. fire brick 
around the side walls and a “Ram- 


tite’ plastic refractory lining on the 


Fig. 1—Construction details and ar 

rangement for emergency lighting of 

Gulf Oil's waste gas flare stack and 
tip design 


bottom, 14 in. deep. Three openings 
are provided in the side walls for the 
three stainless steel pilots 

Gulf engineers state the arrange 
ment has given satisfactory service 
with a minimum of gas being used 
by the pilot. Usually only one of the 
three pilot burners is required, and 
at times it is difficult to see the flame 
of the pilot from ground level 

Protection of the emergency light 
ing mechanism has been found essen 
tial. Details are illustrated at the right 
in Fig. 1. The upper sheave and upper 
portion of the cable is protected by the 
Stainless stee] shield This keeps the 
flame away from the sheave, sheave 
bearings, and cable It also reduces 
the temperature to which these parts 
are subjected 

The cable carrying the lighting 
torch is 7 x 19 stainless steel. Gulf 
previously used plow steel cable and 
bronze tiller rope, which was sub 
ject to failure in several instances 
The cable tends to deteriorate from 
the high temperatures at the upper 
level of the tower if it is not made of 
temperature-resisting alloy with a 
hard center The cable is changed 
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ECONOMICAL RE 
IMPURITIES FROM INDUSTRIAL 
WATER SUPPLIES— TURBIDITY, COLOR. 
HARDNESS — REMOVAL OF SUSPENDED 
SOLIDS FROM WASTE 


Wy, Yip 
| 


= 


the field of water conditioning is ex. 
water clarification by flocculation, iti the be Cochrane 
actor. This equipment is meeting with — is ‘ions is just 
been |, Municipal and. industrial 


Reactor is bidity, color, handne 


distinguished by the fact that the sludge 
bed is always in suspension, so that the ty 

| 4. Paper, textile and other plants | 
is is important, in that the pitates process water—recovery of fibre tock mee | 
mst note allowed tle out 
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COCHRANE OFFICES 
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Plant Practices 


yearly regardless of condition, and the safety of the operator durir 


Refinery Develops Improved Procedur 
For Removing Coke from Soaker Drum 


ig use 


usable sections are salvaged for other of the emergency lighting torch. This 


jobs Was installed after a cable broke, al 
A protective grating has been in lowing the torch to fall at the normal 
stalled at the base of the stack for position of the operator 


N the past, the removal of coke the top side manway opening. The 
from refinery vessels at a larg: coke was dropped through the hol 
northern Illinois plant which wer: previously drilled. The workmen in- 
coked up solid has been accomplished side the tower were supported on a 
through the use of a home-made collapisible swinging scaffold as 
drilling apparatus. This home-made shown in Fig. 2 
drilling apparatus consisted of an air This scaffold consists of a small 
motor drill points, and short se wooden platform 3 ft. square sus- 
tions of shafting pended by block and tackle from a 
The drilling was done through the t+ x 4 in. timber placed across the 
bottom manway of the tower. Two nipple at the top of the tower. The 
bars were attached to the air motor scaffold is collapsible and can be 
and it was suspended from the bot pushed through the manway of the 
tom of the tower by two chain tower and assembled inside A safe- 
blocks. As the drilling operation pro ty chain is also suspended from the 
ceeded, the drilling rig was pushed 1 x 4 in. timber at the top of the 
up into the coke by taking up on the tower and men working on the plat 
chain blocks As needed, sections form wear a safety belt which can 
of shafting were added to the drill be fastened to this chain at whatever 
shaft elevation they happen to be working 
After the first small hole was In case the towers being cleaned 
drilled through the coke bed, it was have too much coke on their inner 
enlarged by using several increasing- walls and will not permit the use of a 
ly larger bits until a hole approxi } ft. square scaffold, then a 2 ft 
mately 12 in. in diameter was mad square scaffold is used similar to the 
through this bed Workmen then type shown in Fig. 2 
entered the top of the vessel through The aforementioned method of coke 


removal was found to be slow and in- 
efficient because of the difficulties 
encountered during the drilling op- 
eration At times it took 24 to 48 
hours to drill a 12-in. diameter hole 
through the coke bed Since there 
was no means to guide the drill bit 
straight up through the bed, it fre- 
quently bent off to one sde or 
channeled through a soft section of 
coke This caused the shaft to fre- 
quently break when it became mis 
aligned, thereby causing delays in 
fishing out the bit and starting over 
again 


In order to overcome the aforemen- 
tioned drilling difficulties, new cok« 
drilling equipment which consists of 
the following items was developed 


One air motor, complete with extra 
blades and shaft wrench 


Two special 5',-in. diameter car 
bide tipped drills 


Fourteen 4 ft. sections of 1-in. p.pe 
with special steel couplings. These 
special steel couplings have an cuter 
hexagonal body which can be gripped 
with a suitable open end wrench. This 
feature aids the coke drilling crews 
in the assembly and disassembly of 
the 4 ft. lengths of 1l-in. extension 
piping Eventually it is planned to 
use a coupling similar to the type 
now being used in the oil drilling 
industry This coupling will have 
heavy tapered male and female 
threads with the male part welded 
to one of the 4 ft. lengths of 1-in 


Fig 2 Left 
scaffolding 
used for clean 
ing coking unit 
soaker drums 
Yoel atter hole has 


I been drilled 
through coke 
omen bed 
Fu 
| 
é } ts F 3 Right 
Yj g g 
V4 new coke drill 
v4 ing equipment 
4 involves boring 
Yj down through 
y REMOVABLE a PLATFORM MADE OF FOUR the coke bed 
A RM BOARI 3 from top of 


sc aker drum 


AIR SUPPLY HOSE 


EXTENSION TUBING ara 


Ww 
NIPPLE 
4 OKE TOWER 
ty 
4) 


QUICK SHUT-OFF VALVE 


QUICK DETACHABLE COUPLING 


tity 
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extension piping and the 
welded to the other end of the same 
extension piping Each 4 ft. length 
of l-in. extension piping will be so 
arranged as described above The 
outer body of this « 
hexagonal in 

t the coke 


female part 


oupling will be 
which will per 
cleaning crews to 4as- 
these 4 ft 
lengths of extension piping with only 
a tew 


shape 


semble or disassemble 
turns of a suitable open end 
wrench 

Quick shut-off atr valve 
Suitable Universal joint 
S-in. Extension 
3. Stellited Drills 

1 Each suitabl 

and 


l 
} 


sleeve for a 6-ir 
Power nozzle 

This new coke drilling equipment 
within the tower being 
cleaned as shown in Fig. 3. The 5! 

in. carbide tipped drill and motor en- 
ter the tower through the top nipple 
and a hole of approximately 5', in 
in diameter is drilled completely 
through the center of the coke in the 
coked up tower This hole is then 
enlarged through the use of a suit- 
able chain 
gressively 


operates 


knocker or by pro- 
drilling through with a 
special S'y in. diameter and 12 in 
diameter Carboloy tipped drill 

After the hole has been enlarged 
sufficiently to permit passage of the 
largest pieces of coke, workmen enter 
the tower through the top side man- 
way, and supported on a 
collapsible scaffold 
out the coke 
This coke is 
hole fron 


swinging 
proceed to break 
with suitable air tools 
pushed to the drilled 
which it falls out at the 


bottom of the tower and is then re 
moved. This procedure is continued 
until all the coke is removed fror 
the tower 

This new coke cleaning equipment 
has only been used a few times but 
efficient and 
has given better results than equip 


it is considered more 


ment previously used 


To date, in enlarging the 5%, in 
diameter hole, a chain knocker has 
At present, there 
a special 8*, in. and 12 in, diameter 
Carboloy tipped drill which will be 


been used is on hand 


used to enlarge the initially drilled 
hole and will replace the knocker 
previously used Although theses 
special drills have not been used 


as yet, it is felt that they will prove 
to be satisfactory in enlarging the 
initially drilled hole These 
drills are cone shaped and are ar 
ranged for attachment to the air mo- 
tor. The 8, in. drill has five cutting 
blades equally around the 
sides of the cone. The cutting blades 
are bolted to the drill head and the 
cutting edges are tipped with Car 
boloy. The 12 in. drill is similar in 
construction 

It has been estimated that at least 
two shifts of work have been saved 
through the use of this new coke 
cleaning equipment and this can go 
as bigh as ten shifts, depending upon 
the condition of the coke in the tower 
being cleaned, as well as the effi 
ciency of the new coke cleaning equip 


special 


space d 


ment art of this saving in work 
is due to the setting up and handling 
of the new equipment 


A SIMPLE, steam trap- 
operated ump pump 
developed by Socony-Vacu 
um Oil Co. engineers and in 
use at the Paulsboro, N. J 
refinery, is illustrated in the 
accompanying photograph of 
rrangement It 
utihzes a stear trap, two 


Sample 


check valves and a small pot 


(‘which in this sample, is an 


Steam Trap Operates Sump Pump 
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Corrosion 
Protection 


for All 


eta 


Surfaces 


Coatings 


Whatever the cause of corrosion, Hysol 
Coatings will give up to 10 years of 
absolute protection. Equally effective 
immersed in liquids or exposed to cor- 
rosive atmospheres, these coatings take 
the form of tough chemical and abra- 
sion-resistant films. They can be applied 
by your own personnel without special 
equipment. With proper application 
strong adhesion to all metal surfaces is 


assured. Write for technical data 


Resistant to salt water and prac- 
Ve tically all chemicals. 


Applied by brush, roll, spray or 
dip methods. 


Finish coat in eight colors. 


oughton 


laboratories, ine. 
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Socony-Vacuum Discloses 
Synthetic Lubes from Olefins 


T a_ recent 
American 


the 
dis- 
Seger 
Socony-Vacuum 
lubricant pro- 
and similar hy- 
These products are 

all of the desirable 
high grade lubricants 
also are 1 to exert 
and cleansing action 
produced by 


meeting of 
Chemical Society 
was made by F. M 
chemist of 
Co., of syntheti 
l-decene 


closure 

research 
oul 
duction from 
drocarbons 
claimed to have 
qualities of 
They 
vent 


a sol- 
gums 
ordinary Lubrica- 
ting density were claimed 
to be produced by properly adjusting 
operating 

A series of patents 
cently to this ce 
In U. 8. 2 


claime 
on 
oils 
oils of any 
conditions 

were 1 ued re 
mpany on the 
alpha-mo 
noolefins of 8-12 such 
as l-octene sub- 
jected to po pres- 
at about 
im the 


subject 
ormal 
carbon atoms, 
ete 
lymerization in 
hydrogen 
uxtures of the 


deceme are 


the 
none 


ence of carbon 1 


orn two gases 


700 and 1000 psi ab- 


sence of catalysts, to pr 0-63 


wt yields of synthetic lubricant 

In the case of Il-decene, using a 
gas comprising 400 psi. carbon mon- 
oxide and 600° psi hydrogen a 
63.5 yield of synthetic lubricant was 
obtained having a viscosity at 100° F 
of 13.41 es, and 3.31 cs, at 210° F 
the pour point being 15° F. Kine- 
matic viscosity index of the oil was 
is4 bromine number was 17.3, while 
the Lovibond color was 1.0 


A thermal 
decene with 
atvyrene is disck 
while in 


poly 


polymerization of 1- 
minor proportions of 
wed in U. 2,500,160 
2,500,161 there is de- 
scribed a merization by 
with lead tetraacetate In th 
l-«decene (2 into the 
bomb with traace- 
tate, th 
with nitrogen 
heated to 
it reaches a pressure of 
An 11 yield of lubricating 
obtained with the following pre 
ties 


Vis. at 
Vis. at 
Viscosity 
Specific 


heating 
is CASt 
is charged 
lead te 
bomb is rep 
the 


for 5 hrs 


mols 
mol of 
the 

and 


air in laced 
bomb is 
(when 
650 psi.) 


oil is 


)per- 


100° F.. es 
210° F., cs 7.40 
index 132.6 
gravity 0.8423 


In U. S 


2,500,166, 
merization of 
psi. and 
give yields 
thetk 


thermal poly- 
decene 1 at 200-1000 
TO F. is reported to 
high 66° of syn- 
lubricating oil of 141 sity 

10° F. pour point bro- 


Too 
as as 


16.6 


mine number, and 0.8398 specific 
gravity When 2-octene is polymer- 
ized, an oil of 34.8 viscosity index is 
obtained, while 2-ethyl hexene-1 gives 
a 1.5°% yield of lubricating oil of 51.7 
Viscosity index, showing the impor- 
tance in using a normal l-olefin. On 
the other hand, butene-1 gives a 3% 
yield of 35.8 V. 1. oil, while hexade- 


cene-1 gives a product of 75° F. pour 
point, thus showing the importance in 
selecting the proper number of carbon 


catalysts 


act 


oils 


have 


group 


mai 


is disclosed in U 


S. 2.500.- 


These products are obtainable 

in yields up to 91 but they do not 
as V. I. improvers in mineral 
although they are claimed to 
high V. L.'s and high stability 
Among the other patents in this 
U. 8S. 2,500,162 covers ther- 
condensation of a short chain 


monoolefin with a long chain monoole- 


fin 


of normal 


at 500-750° F 
alpha olefins of 


Polymerization 


5-18 car- 


atoms per molecule in the olefin bon atoms at 600-750° F. in presence 
Table 1 gives the properties of lubri- of a _ Phosp yhorus sulfide is disclosed 
cants obtained by thermal polymeri- in S. 2,500,163, while 2,500,164 
zation of various olefins specifies use of an elemental sub- 
As can be seen from Fig. 1 giving stance such as sulfur, selenium and 
data on 1l-decene, higher gravity oils tellurium in the molar ratio (to ole- 
are obtained at higher polymeriza- fin) of 0.01-0.15 Thermal polymeri- 
tion temperatures, with reaction time zation of normal, alpha monoolefins 
for peak production becoming shorter of 6-14 carbon atoms to viscous oils 
as temperature is increased How- in presence of minor amounts of a 
ever, Viscosity index and yields are paraffin is covered in U. S. 2,500,165 
favored by lower temperature, The temperature may vary from 700 
The production of low-pour, low F. for 1-3 hrs., to less than 900° F 
cloud viscous oils with mono-olefins for 0. bhr. In U. S. 2,500,167, the 
of 8-18 carbon atoms acted with mon fin of 5-18 carbon atoms is 
styrene in presence of silica-alumina condensed in presence of sulfur 
0s 
0.8 
2 
Fig. 1 — Effect of > 
reaction tempera- < 
tures on specific 
gravity of oils & 
from I-decene 
Socony - Vacuum = 
Oil Co.) & 
8 650%) 
0.4 
2 4 6 68 12 “4 le 20 
REACTION TIME, HOURS 
TABLE 1—Thermal Conversion of Other Olefins 
Temp... Time, Pressure Viscosity Pour Bromine Specific Neut 
Olefin Hours Yield vu. Point No. Gravity No. 
1 62.8 0.7887 14 
' 8.5 13 
7.08 2s 1 
1 2.8 4 44.7 
x 1,150 1 io 1 19 
‘ 600 1 
0 29.6 ‘3.14 14 2 
2 614 $3.34 1 4 1 
O47 146 12.8 
I 
x ‘ 
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Patent Trends in Petroleum Refining § 


Patent Trends 


selenium or tellurium, with a con- 24 Ive ment Chemicals 

jugated hydrocarbon, such as buta- 24 On 

dien A similar condensation in 2,500,240 (Gulf er 

presence of a thiol (such as n-butyl $690,000 on ¥ 
thiol) is described in U. S. 2,500,672 2.500.349 «(Pe 


Steam Cylinder Oil 
A SUPERIOR steam cylinder oil 
covered in a Shell Development 


Co. patent, comprises a mineral oil 


free from asphaltenes and of a suit 


able viscosity containing a minor 


proportion of an alkali metal salt of it (Phillips | 
‘ a rosin oil acid and 1-15 by weight iia 
of added petroleum resins. The salt ‘ 
capable of spreading hydrocarbon 
es wetted 
Patents Issued in March 
The following classified listing 
aives the patent number paten 
tee or assignes and a brief de 
scription of all patents believed 
to be of direct interest to the pe 
troleum processing industries, as Ww Ww 
contaimed in the Official Gazettes ee . THE RONG AY 
of the T XN Patent Office for 
March 7, 14, 21 and 28, Vol. 632 
Nos. 1-4 
Fuels 


SLUDGE IN STORAGE~VALVE AND BURNER TROUBLES — 


Conversions 


THE RIGHT WAY 


WITH THE VOLCANIC OIL MILL 
NO SLUDGE-NO VALVE AND BURNER TROUBLE — 


CLEAN FIRES~MAXIMUM PRODUCTION 


You can get complete details for a 3c stamp—try it! 


PKINS’ VOLCANIC SPECIALTIES 
emulsions ALLIANCE, OHIO 


PETROLEUM PROCESSING 
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3 
1 yustion fuel ne thiop 7) = — 
UNBURNED O1L—LOST PRODUCTION 
; 
: 
Ref g Cor Hy 
> 501.197 (The Tex ‘ The ‘ i be | 
with rec ride \ 
She evelonment ‘ { 
wit fine . led t t | » 
2,501,625 (Socony-Vacuum Ou ¢ Met fie, 


Patent Trends 


Twenty-one years’ experience providing a broad 
corrosion prevention service to the petroleum 
industry has brought NATASCO outstanding 
recognition in this field. This service is low cost 
insurance against corrosion damage. Our years 
of experience, plus carefully controlled manu- 
facture of coatings, close supervision of surface 
preparation of tankage and application of the 
proper NATASCO products enable us to pro- 
vide a guarantee on each completed job. 


If you are connected with the pipe line or re- 
fining industries, you should know about 
NATASCO Service. Wire, write. or tele phone 
for complete information. 


TULSA, ORLAKOM 


Lease Tank Service —West Texas Areo Colifornia Representative 
Williams Construction Company Coast Contractors, Ltd 
Odessa, Texas 4636 E Slauson, Maywood, Col 


[To obtam more data on advertised products ser page £36 


Lubricants 


2.400 71 


Hydrocarbon Synthesis 


Specialties 


Catalysts 


Miscellaneous 


How to Obtain Patents 


Readers may obtain copies of 
any U. S. patent from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number direct 
from the Commissioner 
ents, Washington 25, D. C 
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2) 449 Development ¢ Com pos 2 Standard © Development 
thor f matter ntaining glycidy! ethers and polymerizatior 
2.501088 ersa!l O11 Products Oxide (Union Oi) { Calif Ant 
2.500.552 (Shell Development ¢ Beta-ary tion of af hydrocarber presence rosive lubricating 
¢ ay detiydes slkane 2 499.723 duPont ri ‘ ntaining 
2.001 Bocony-Vacuum Ou ¢ Resinifi r ants 
/ bite phene 
( = 
~<a oes 
= 
T company 
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EQUIPMENT PATENT REVIEW 


ment, it is claimed. A recent inven 
tion, illustrated in Fig. 1, is said to 
accomplish this result 


Fig. 1 


series o 


Cracking Unit Yield Is Raised 
By Improved Vapor Removal 


IMPROVED YIELD of cracked hydrocar rates of various hydrocarbon reac 
bons from moving catalyst bed and tions are such that high losses of 
pebble heater type installations can yield occur through secondary re 
be obtained by redesigning the va actions 

por removal section of such equip In the improved reactor shown in 


vapor space 27 is consider 


ably smaller than is conventional. A 
outlets 28 in the top lead 
Normally, catalyst or pebbles are into refractory elbows 29 which 


are 


introduced through the center con pierced by atomizing nozzles 31, po 
duit 35, and reaction gases pass off itioned to throw jets of fluid 
through a single conduit off center through Venturi tubes 32. By pla 
It is necessary that an appreciable ing these outlets 31 at locations so 
vapor space or cushion be maintained that each takes a proportionate share 
above the catalyst or pebble bed of the vapors from the bed, the de 
This vapor space is necessary to Viation of vapor velocities from a 
prevent channeling of vapors through given predetermined average will be 
the top side of the bed closest to so decreased that the need for a deep 
the outlet vapor pocket above the bed will be 

The gases leaving the top of the ubstantially eliminated By mat 
bed are at their hottest temperatur rially reducing this retention time in 
The irge volume of this vapor the top of the heater, the yield ot 


space is sufficient to keep the various olefins and acetylenes will 
cracked vapors at high temperatures be increased 
for 0.02 to 0.10 see. There is still The use of the high velocity eje 
additional surge volume in the out tors permit the reduction of final va 
let ducts leading across the top of por pressure of cracked products 
the heater to a downcomer leadir ti above the bed and also provide for 
conventional quench systems wher nereased yield of olefins and acety 
the vapors are usually ted by wa lenes at lower pressures. Water h 

r oil ra t OO te M I been found to be the most effectin 
At 1600 ink ! racking aspirating fluid because of its co 


INJECTION 


TO PEBBLE 
ELEVATOR 


WATER-FOG eg 


ATOMIZING 
NOZZLE & EJECTOR 


= 


x 


TO COLLECTION 
HEADER OR 
INDIVIDUAL GAS 
SEPARATOR 


PEBBLE HEATER 
REACTOR 


U. S. 2,500,870) 
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Fig. 1-Improved vcpor removal outlets 28 increase yield of cracked products 


ing effects. Commercial water-fog 
nozzles produce the desired effects 
and can be used to advantage. The 
water should be superheated 

U. 8S. 2,500,870, issued March 14 
1950, to Sam P. Robinson, assignor 
to Phillips Petroleum Co., Bartles 
ville, Okla 


Line Pulse Dampener Uses 
Cooling Coil and Seal Liquid 


Fig. 2—One form of pulsation damp 
ener useful for handling hot, corrosive 


fluids (U. S. 2,501,804) 


A PULSATION DAMPENER has beet 
designed for use on fluid strenr at 


high temperatures, which might sub 


ject the dampening device to injury 


by verheating. In additior prov 
sion ha been made for protection 
against attack by corr ve flu 

One wm of the inventi 


ustrated in Fig. 2. The dampener 214 


consists of a spherical vessel tain 
ing a bladder-like diaphra; pab 

full distention of conforming 1 
tr shape of the pherical shel b 


example an finned pipe 
If the line fiuid 3S is corrosive. it car 
be kept separated fror the damp 
ening diaphragm by use of sealing 
liguid 7 

iquid 37 

I S. 2,501,804, issued March 28 


B. Nolte assignor to The Fluor 


1950, to Cecil F. Yates and C 


rp., Los Angek Calif 


Patents Issued in March 


Processing, general 


4 
‘ 
- 
) 
< 
35 
+ 
+ 
LE, 32 proximately as shown. Damaging ef 
fect hot fluids in 1 Line 
\ VAPOR Hy ng condenser 26. Th may be 
< 
¥ 
x 
H ; Heater for thern racking with ranula 
2 500. 240 Research & Development ¢ 
ratu f the gaseous 
in_d process for the saynthe f hydro 


The first Bowser Proportion ng System 


AUTOMATIC 
1939—still serving faithfully 


Blends without heat—does not change color of oil. 
Blends additives with oil. 

Eliminates oxidation caused by air agitation. 

Blends at operating pressure of processing plant, assuring 
retention of volatile additives. 

Accurately proportions two or more liquids in percentages 
as low as 

Patented precision volumetric meter control makes in- 
gredient variations mechanically impossible. Failure of liquid 
supply to any meter automatically stops entire system. 


* The extreme and unvariable ac- 
curacy of the Bowser Proportioner 
is accomplished by the Bowser Xacto 
meter—world-famous for accuracy 
and dependability. 


Available for blending any liquids 
which can be handled with metals. 
BOWSER, INC., 1329 Creighton Ave., Fort Wayne 2, ind 


LIQUID CONTROL SPECIALISTS SINCE 1885 
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Valves and Fittings 


Heat Exchangers 


Instruments 


Silencers and Mufflers 
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Equipment Patent Review 
G 2,500,774 (Worthingt Pump and M nery 
Tools 
i} \ 2,500,228 (Elliott expa e de 
— {usted and adjustably mounted, pivoted Jaw 
“Gate valve und’ Iine blind combinations. 
2). 
50 pert G. Gurries) Valve unit for 
PROPORTIONING SYSTEMS 
| 
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Research on Fuel Performance 


in Engines Available Today 


The final measure of any fuel’s performance is 
its behavior under actual driving conditions. 
That is why Du Pont maintains two road test 
fleets. One, a passenger car fleet, is located in 
the East; the other, made up of heavy duty 
trucks, is based at El Monte, California. To 
relate the findings from these operations with 
future developments,- Du Pont also operates 
cars with experimental high compression en- 
gines, some of which utilize compression ratios 
as high as twelve to one. 


ys. eat orf 


BETTER THINGS FOR BETTER LIVING 


Functions 
in Two Ways 


Basic Long Range Research on 
Fuels of the Future 


Just as engine design and characteristics change 
to give better performance, fuels likewise must 
be changed to meet new demands. To antici- 
pate these changes, Du Pont is studying the basic 
nature of combustion, both from a physical and 
a chemical standpoint. The work is directed 
not only toward improvement of present anti- 
knock compounds and other additives, but 
also toward the development of new com- 
pounds which will help refiners meet the 
higher performance standards of the future. 


4 gil | | } 
| 
| 
| 
| f 
| 
| 
| 
| 
| 
| 
use DU PONT TETRAETHYL | 


Du Pont Research 


Reports are 


Available on Request 


An Up-To-Date Informative Material on TEL and Additives 


P os ... A number of papers recording the results of 
rogram . .. The results of Du Pont research Du Pont Research on various problems have already 
on fuels, fuel utilization, and fuel blending problems been published. Among these, the following may be 
are available to all refiners. Some of these findings obtained through your Du Pont Representative or 
are in the form of published papers. Other informa the nearest Du Pont District Office 


tion which may apply directly to problems that 
confront you can be obtained from Du Pont Sales 


- © Sulfur-Tetraethy! Lead Interaction in Motor Fuels 
or Technical Representatives. 


—By H. K. LIVINGSTON 


Organized Attack on Industry- © Effect of Sulfur on Combustion of Leaded Gasoline 


> -By H. K. Livincston, J. L. Hype, 
Wide Problems +... Many problems, M. H. CAMPELL 

such as sulfur-tetraethyl lead interaction in motor 
fuels, are common throughout the industry. Du Pont 
is aware of such problems and has launched a con 
certed attack upon them through all phases of re © The Effect of Sulfur Compounds on Octane Number 
search. In many instances this involves physical and of Leaded Fuels- 
chemical studies of fuels and combustion processes 


® Inhibition of Deterioration of Cracked Gasoline Dur- 
ing Storage—By C. J. PEDERSEN 


Part 1—Comparison of Different Sulfur 
Compounds 
Facilities to Work on Your . 
Part Il—Sulfur Antagonism in Different Fuels 
Problems +++ The center of DuPont Petro By H. K. LIVINGSTON 


leum Chemicals Research is located at Deepwater, 
N. J. Here extensive facilities exist for research on 


problems involving fuels, their components, or their 
use in internal combustion engines. In addition to 
these studies, requirements for the future are con 
stantly being explored in the Company's Wilming 
ton Experimental Station, tor which a new $40, 
000,000 expansion project 


thet Du Pont makes many products used 


in the automotive field? These include the 


famous No. 7° line of radiator cleansers, sealers, and 
inhibitors, No 


> 


Polish and Duco” Wox, 


f 
is nearing completion ond TZerex onti-freeze solutions, and many others 


us wat orf 


BETTER THINGS FOR BETTER LIVING... Through Chemistry 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
MAKE DU PONT THE SOURCE FOR ALL PETROLEUM CHEMICALS DIVISION 
OF YOUR GASOLINE ADDITIVES 


+ TETRAETHYL LEAD COMPOUNDS 


Wilmington 98, Delaware 


Motor Mix — Aviation Mix District \ Wilmington, Del. - Chicago, | Tulsa, Okla 
* ANTIOXIDANTS Laboratories: Houston, Texas E! Monte, Calif 
* METAL DEACTIVATOR 
* OYVES District \ Wilmington, Del. Chicago, Ili. Tulsa, Okla 


Ofhces Houston, Texas los Angeles, Calif 
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Gasoline and Cycling Plant Operation 


Conducted by DAVE THORNTON 


Effects, Processing Economics Answers to the questions pre- | material boiling below 212° F. Main 


: t ly because of this fact, natural gas- 
Of Reforming Natural Gasoline | sented regularly here are sup- oline usually has a higher original 
plied through the co-operation 


octane rating than the average 


of authorities with the equip- | straight run. This, of course, means 
that, to reach a given octane level 


What is the effect of plat- 
forming on the octane rating 


and lead response of (a) a ment and engineering com- the proportion of the natural gas 
stabilized natural gasoline and panies of the Natural Gasoline oline which must be improved by 
(b) the motor Suet — rid Supply Men's Assn., among Platforming is considerably less 
eyeling plants? What is the h Rel evined In order to illustrate this point, a 
suggested minimum size of a others eaders are invited to natural gasoline was separated into 
Platforming unit? submit queries on plant prob- various cuts which were Platformed 
lems in their own work. To make an &9 tesearch wtlane 


Parts (a) and (b) of the first ques 
tion can be answered as though they 
were one if we may be allowed a 


number with 3 ce. of TEL on the 
overall gasoline, it was only neces 


rary to Platform about 28*; of the 

material, blend the resulting prod 
The optimum boiling range of a was recovered than it does with the uct with the unprocessed lower boil 
natural gasoline, cycling plant motor method of extracting from the gas ing fraction and make-up to vapor 
fuel, or straight run gasoline which Nature raséline differs Pa pressure with butane, These results 
can be improved by the Platforming straight run gacoline principally in are shown in Table 1 The overall 
proce:s ranges from pentane to 400 that there is a greater quantity of plant picture shows that the octan« 


F. endpoint 


The iso- and normal-butane which 


are contained in any of these fuels ABLE 1—Platforming a Portion of a Natural Gasoline and Blending 

already are very high octane prod- Yield Basia: Liq. V f 10-Pound RV.P. Natural Ga e of 400° F. End Point 

ucts and little is gained by Natura’ Gace Viatformate Gasoline Blend 


butanes through the reactor, though 
there is some tendency to produces Butane Plus 


more iso-butane by isomerization, As 


Tetal laght Reactor Total otal 
is well known, the increase in vapor Gasoline Feed Platformate 
pressure does not make this a very inh er 

The same situation exists for the Reactor Charge 28.0 C,E.P 26.1 26.1 
pentane fraction, only to a lesser ex- Tot 00. Platformate.. 26.1 o 
tent, and it is normally not profitable Excess Butane se 
to process the pentane fraction wid P 

In view of this, Platforming charg: inspect) 
is usually the C, to 400° F. endpoint 
boiling range material. In this boil Rese Me . 
ing range, the material which we ‘ 
have processed varies more with the Method (F-2 


location of the field from which it 


TABLE 2—Typical Results from Platforming Natural Gasoline 


Viatformer Feed Source Lake Creek (Texas) Haynesville Field (La.) La Gloria (Texas) (Carthage (Texas) 
Peed formate Peed Miatformate Viatformate Viatformat 
i 7 
12 
2 1 ‘ 1 2 14 14 
i 182 
' y 
24 
2 
i ‘ ‘1 ‘ i az 
M 
‘ “ 
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No t ] g / tt Questions and Answers 


level was attained and only a rela- 
tively small amount of butane was 
in excess of that required for the 


~ original natural gasoline 
( ee Included in Table 2 are inspections 


on a number of natural gasolines 
which have been Platformed. These 
are for the most part the higher 
boiling fractions While detailed 
data on the lower boiling fraction is 
not available, this will range ap- 
proximately 90-92 leaded Research 
octane numbers. The lead response 
for 3 ce. of TEL varies from 14-15 
numbers at present premium gas- 
oline octane number levels to 9-10 at 
95 leaded Research octane number 


Minimum Practical Size 


The minimum practical size of a 
Platforming unit depends on econom- 
ic considerations and not on mechan- 
ical or process limitations, as mini- 
mum equipment sizes and operating 
control are not in any degree ef- 
fected by size. As is usual with most 
plants, the per barrel cost increases 
with decreasing size 


: The design of natural gasoline 

@WPERCENT CASE THICKNESS , plants is, of course, quite varied but 

100 it appears that Platforming units 

can be incorporated into most 

80 natural gasoline plants with little 
difficulty 

60 Many of these plants already have 

facilities available which can take 

40 over the duties of feed preparation 


h ' and product stabilization. The net 
WwW en you | CORROSION-EROSIO gas can be returned to the absorption 

i ALLOWANCE system for butane and propane re- 
| | | covery It therefore appears that 


. 
specify little additional fractionation equip- 
0 100 200 300 400 500 600 


ment need be acquired to install a 


WORKING PRESSURE PSIG Platforming unit The new equip 

— ment necessary will include that 

s bad contained in the reactor section. This 
IC My includes the heaters, reactors, heat 
exchangers and compressor. The re 

OV actor section represents only about 

60" of the cost of the total unit 

due chiefly to the fact that no cat- 


HEAVY DUTY PROCESS PUMPS 
quired 


Approximate costs for a complets 
new Platforming unit including all 
margin for sate operation even where high pressure, extreme tempera new equipment are $500,000 for a 
ture and corrosion, may all be predominant factors. The chart illustrates unit having a reactor charge of 
1000 b d and $700,000 for a 1500 bd 
unit. A 500 b/d unit would cost ap- 
proximately $350,000 

Operating costs, including labor, 
provided, at 300 PSIG a 61% margin of safety is provided at the same utilities, maintenance, taxes and in- 
temperature. Other readings are clearly indicated. Thus your choice surance, catalyst, and royalty will 
vary from 30c to 37c per barrel of 
reactor charge for a 1500 b/d unit 


pumps that are custom built to provide a more -than adequate 


graphically the margin of safety that Pacific builds into Process Pumps. 


For example: Chart above for a large pump shows that at 625 PSIG 


working pressure and 800° F. temperature a 207 margin of safety is 


is proved sound before your okay to purchase a Pacific Process Pump 


appears on the specifications 


The minimum practical size for a 
Platforming unit depends primarily 
on local conditions. However, if the 
case in Table 1 is used for 500 b/d 
or reactor charge or a total of 1785 

b d of 10 lb. RVP natural gasoline, 
HUNTINGTON PARK, CALIFORNIA the results indicate a very satisfac- 
tory return 

The product prices used were bu- 
tane at 3c per gal. and the price of 


Export Office: Chanin Bldg, 122 E. 42nd St, New York 
Offices in All Principal Cities 
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Questions and Answers 


10 lb. RVP natural gasoline at levels 


of 2c and 3c per gal. below regular 
grade gasoline. Operating costs for 
a 500 b/d unit would be approxi- 
mately 50c per bbl. The pay-out 
time on the above basis ranges from 
seven months at 3c differential to 
one year at 2c 


The price for platformed gasoline 
was assumed to be that of regular 


grade gasoline It will be evident 
from the data in Table 1 that this 
assumption is entirely warranted 
and, in fact, very conservative 
R. E. Sutherland and D. D. Hansen 
Universal Oi! Products Co., Chicage 
(NOTE: For further details re 
garding the Platforming process 
equipment required and the ffect 


the reader is 
PROCESSING 


refinery gasoline) 
PETROLEUM 
1950 “Platforming 

Design Details by 
W. F. Bland, pp. 351-55; and “Plat- 
forming Chemical Reactions, Oper- 
ating Variables, Product Properties,’ 
by V. Haensel, pp. 356-60.--D. T.) 


fon 
referred to 
for April 
Operating and 


MEETINGS 
. .« for the Oil Man 


MAY 
10-14, Houston Industrial apesition, 
15-18, National Fire Protection Assn 
15-18 Am rican Petroleum tnstitute Ce 
ee liad 
22-24 American Gas Assn Prod t and 
feret Hote y 


American Institute of Chemical Engi 


neers, Re eeting ‘ we 


+9. Sectety of Automotive Engineers 
M ng 


Chemical 


Market Kesearch Assn me 
National Seciety of Professional Engi 
neers M t er. tor 
American Seciety of Mechanical Bagi 


rm 
Ex 


Balt 
12-16, American Institute of Fleetrical Engi 
15-16, Pennsylvania Grade Crude O11 Assn 


16-17 American Chemical Society, 


{9-23 American seciety of Mechanical En 
gineers er Meeting Hote ta 
19-23, Manufacturing 
Meeting Hote M 

N j 
26-30, American 
1 Annua. 


Assn... 


( hemists 


pring ake 


society for Testing Materials 


eting ¢ Exhibit of Testing 


of VPetroleur Second © 


nfere 


Institute 
nd 


10-14, Soctety of 
Nintl Annual 
England 


Chemical Industry. 
Meeting eweastle-or 
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14-16, Third Wostern Packaging Exposition, 
Civi Auditorium San Francisco 
14-16, Sectety of Automotive Engineers, West 
Coast Meeting. Biltmore Hote!, Los Angeles 
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WeldOlets, Butt Welding — Avail 
os stondord, with outlet sizes 
from Ye" to 24 both straight 
and reducing for use with Schedule 
40 pipe up to outlet. Ovtiet 
sizes 12 24 for standard 
weight pipe wall). Also ova 
able for Schedule 80 services 
through 8°" outlet and extra strong 
through outlet site (for 
with pipe having wall) 


SPEED, ECONOMY AND FULL PIPE STRENGTH 


into the job whem you specify WELDOLETS 


With WeldOlet branch pipe welding fittings 
you provide the quickest, most economical, most 
satisfactory method of obtaining full pipe 
strength at branch connections. 


Note in the above illustration how the WeldOlet 
tapers to provide a single bevel groove joint 
at the crotch section and blends into a V-butt 
joint at the ear portion. 


WeldOlets need no additional reinforcement to 
establish and fully maintain original strength on 
ASTM A-106 Seamless Steel Grade A Pipe, as 
set forth in Code for Pressure Piping, American 
Standards Association, B31.1-1942, and Supp. 
No. 2, B31.1-b-1947. 


To meet special conditions, these fittings can be 
furnished 
wrought iron, toncan iron, nickel, Monel, Everdur, 
stainless grades 304, 316, 347 


in any forgeable metal including 


etc. 


For detailed engineering reference data, write 
for Catalog W-2. 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division, 266 Green Street, Allentown, Pa. 
Authorized Canadian Factory Representative: 


Sterling Steel Co., Ltd. 267 Davenport Rood 
Toronto, Canade 


WELDOLETS 


WeldOlets 


Avaiabie 


Welding 
standard. 
with outlet sizes “% 


Socket 


yvasloble in Sched 
) and 160 up through 
4” ovtlet size 


ThredOlets — Available as 
standard, with sizes 
“ both and 
reducing, f se with Sched 
vie 40 pipe A rvailable 
in Schedule 80 up through 


ovtlet size 


Fig. 1 Cut-away view of 
reducing size WeldOlet with 
welding ovtiet in place. The 
external rib and wide boses 


ing of vibrational 
crotch section 
Greatest stress 


stresses of 
the point of 


Fig. 2—Note blending of ear 
portion of welding fitting to 
run pipe. Extension of weld 
meto! below inside scarfed 
portion of pipe inwres oll 
sections of joint greater than 
pipe wal thickness 


FOR WELDED BRANCH PIPE OUTLETS 


(To obtain more data on advertised products see page 536) 
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Experts in many 

varied fields combine to 

make Badger one skilled, 

effective, integrated organi- 

zation. When you employ 

Badger you receive the bene- 

fits of many separate specialist 

services combined under a single 
responsibility. 

Badger offers you all these skills 

in one organization and under 

one responsibility for the design, 


engineering and construction of any 
type of process plant for the petro- 
leum, chemical and petro-chemical 
industries anywhere in the world. 


[To obtain more data on advertised products see page 536) 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 


Chiksan Opens Warehouse in East 


In order to expand customer ser- 
vice in the East and step up deliveries, 
Chiksan Co. of Brea, Calif has 
established a warehouse stock in the 
Federal Storage Bldg., 155 Washing- 
ton St.. Newark 2, N. J. The eastern 
headquarters for Chiksan and the 
Chiksan Export Co. have been trans- 
ferred from 50 Church St.. New York 
7, to the Newark addres 


Considine Moves Up at Brown 


Douglas M. Considine has been ap- 
pointed manager of the market ex- 
tension division, general sales, of 
Brown Instruments division of the 
Minneapolis-Honeywell Regulator Co 
His new duties will include direction 
of advertising and tecknical and 
trade editorial activities He will 
continue as technical editor of 
Brown's house-trade publication, In 
strumentation, and will headquarter 
in the main offices in Philadelphia 


Dillon Buys Back from Climax 


S. V. Dillon recently announced the 
re-purchase of the Dillon coupling 
from the Climax Division of General 
Finance Corp. Dillon, who is presi- 
dent of the Dillon Co Tulsa, sold 
his interests to Climax during the war 


when materials were difficult to se- 
cure This company manufactured 
the Dillon coupling, which has been 
marketed during the past few years 
under the name of the Climax Lock 
Coupling 

Mr. Dillon states the new warehouse 
owned by his company in Tulsa can 
give immediate delivery of the 
coupling in a wide range of sizes 


Underwriters’ Lists Davis Product 


Listing of the Davis Emergency 
Equipment Co, “Vapotester” by the 
Underwriters’ Laboratories has been 
announced The device also ap- 
proved by the Laboratories of the 
Associated Factory Mutual Fire In- 
surance Cos., is designed for the de- 
tection of combustible 
vapors 


gases and 


CNGA Man Promoted at Fluor 


The promotion of Harold J. Bordelon 
to the post of advertising supervisor 
of The Fluor Corp. Ltd, has just 
been announced He has been as- 
sociated with the company for the 
past eight years and was formerly 
assistant advertising manager pre- 
viously connected with Flnor-o-Scop 

the company employe magazine Ac. 
tive in business and civic affairs in 


address 


National Foam Moves General Offices to West Chester, Pa. 


National Foam System, inc., has moved its general offices from Philadelphia 
to the plant at West Chester, Pa., in order to consolidate activities at one 


The plant office building was altered to provide for the ex 
ponded stoff, as well as the increased chemical laboratory and engi- 
neering department 


the Los Angeles area, Mr. Bordelon 
has been publicity chairman of the 
California Natural Gasoline Associa- 
tion for the past two years 


Du Pont Petroleum Division Changes 


A number of changes in personnel 
have been announced in the Petro- 
leum Chemicals Division of E. I. du 
Pont de Nemours & Co Joseph L 

Stecher, formerly 
manager of pe- 


troleum chemi- 
cals production, 
has been ap- 


pointed assistant 
sales director of 


Mr. Stecher 


Mr. Fanning 


Mr. Simpson 


Mr. Conklin 


Mr. Wirth 


the division 
Emory M. Fan- 
ning, who was 
petroleum chemi- 
cals sales mana- 
ger, has been 
named assistant 
sales director of Kinetic Chemicals, 
Inc., manufacturer of “Freon” fluori- 
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both AIR 
and LIQUID 


dried to minus 40 F. 


LIQUID DEHYDRATION UNIT with, 


Fach tower is charged with 1590 Ibs. of ALCOA detivated 


Alumina Approximately 210,000 gallons of liquid hivere 


ALCOA Activated Alumina 


to 


Vhese drving units were designed for the Maysville, Oklahoma, 
‘unit of the Garvin County Plants, operated by Warren 
Petroleum Corporation for itself and four other owners. 
ALCOA Activated Alumina was selected as the desiccant to 
do the job beeause it dries both liquid and air quickly, efh- 
ciently and economically. 

ALCOA detivated Alumina is a commercially pure, highly 


inert adsorbent that has high resistance to crushing, shock and 


abrasion. It does not soften, swell or disintegrate even when 


immersed in water. [It ean be reactivated an almost unlimited 


ver of times with no appreciable effeet on efficieney. This, 
coupled with its relatively low initial cost, makes ALCOA 
fetivated Alumina a most economical drying agent. 

Let us send you complete information on this reliable, 
versatile desiccant. Write to ALUMINUM Company or 


Cuemieats Divisies, 6168 Gulf Building, Pittsburgh 19, Pa. 


*Rea. T. dhaminum Company of America 


AIR DEHYDRATION UNIT @ Chemicals 
Approximately 100,000 cubic feet of air entering the towers TALCOA! ALUMINAS and FLUORIDES 


at 80° PF. and 50 psig, are dried to minus W FF. dew pot 
5 \ ACTIVATED ALUMINAS + CALCINED ALUMINAS - HYDRATED 
daily. Fach tower contains 3900 Ibs, of ALCOA fetivated 
Alumina. Air, heated to 450° F., regenerates the alumina ALUMINUM FLUORIDE 5 Mw FLUORIDE coum 


na lo-hour evel » ACID FLUORIDE + FLUOBORIC ACID CHYOLITE GALLIUM 
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SHOPPING FOR BLOWERS? 


Look at R-C dual-ability with its wide selection 
to suit almost any job 

Asking Roots-Connersville about blowers, exhausters and gas 
pumps has been standard practice among buyers for almost a 
century. That's beeause building such equipment is the only job 
we do. We're outstanding specialists in handling gas and air. 

You'll gain from our wide varieties of sizes, types and capacities 
from 5 efm to 100,000 cfm. We're the only manufacturers offering 
vou the dual-choice between Centrifugal and Rotary Positive 
designs—and that dual-ability is important when it comes to 
matching the units to the jobs to be done. 

Se—when shopping, be sure to call on Roots-Connersville, the 
specialists, When you're interested in vacuum pumps, meters or 
inert gas generators, we're equally well fitted to fill these needs, too. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


505 Texas Avenue, Connersville, Indiana 


Rotary Positive Gas Pump, rated 
1,500 cfm, instolled in 


western refining com- 
pany 


Type of Centrifugal Blower 
supplied to an oi! com- 
pany in Texas. Capacity 
13,000 cfm. 


ONE OF THE DRESSER INDUSTRIES 


{To obtain more data on advertised products see page £36) 


News of Suppliers 


nated compounds for the refrigera- 
tion, air-conditioning, and aerosol in- 
dustries 

E. Hearn Simpson and David H 
Conklin have been appointed sales 
managers of the petroleum chemicals 
division, Mr. Simpson to have charge 
of industrial sales, Mr. Conklin to 
direct sales promotion 

Charles Wirth, II, moves from 
Tulea, where he was Mid-Continent 
District Manager, to New York City 
as Eastern District Manager At 
Tulsa, he organized the office and 
Petroleum Service Laboratories dur- 
ing 1947. A graduate of Tulane with 
an MS degree in organic chemistry, 
he served with Gulf Oil Corp. and 
Universal Oil Products Co. prior to 
joining du Pont 

Charles D. Towery, service repre- 
sentative in the Gulf Coast District, 
has succeeded Mr. Wirth at Tulsa 
A graduate of Texas A & M, he 
worked with Gulf, Pure Oil Co., and 
Bethlehem Supply Co. before coming 
with du Pont in 1947 


Western Supply Promotes Hughes 


James E 
Hughes associ- 
ated with West- 
ern Supply Co. of 
Tulsa since 1946 
at which time he 
joined the firm to 
develop the Heat 
Exchanger Dept., 
has been elected 
vice president 
Prior to joining 
Western, Mr 

Mr. Hughes Hughes was as- 

sociated with 

Phillips Petro- 
leum Co, in the engineering depart- 
ment and in licensing Phillips’ patent 
structure 

Western Supply, a member of the 
Tubular Exchanger Manufacturing 
Association, has expanded its cover- 
age of heat transfer equipment to 
embrace all phases of petroleum pro- 
cessing and product, crude and 
natural gas transmission 


Ansul Shown in March of Time Film 


A demonstration of a dry chemical 
fire extinguisher, similar to many 
now being used in petroleum refiner- 
ies, will be seen in the new March 
of Time documentary film, “Where's 
the Fire?", to be released nationally 
in May and June 

The film will show a raging gaso- 
line tank truck fire being put out in 
a matter of seconds with an Ansul 
Chemical Co.'s Model 30-B hand ex- 
tinguisher The March of Time film 
will trace the development of fire- 
fighting equipment from the early 
days of hand-pumped engines to the 
present 
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ordstrom 


Thismac nder operated Nordstrom 
y 

valve which will automatically close 

in event of a break in the line. Can 


also be manually operated as showr 


ai 
34 
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MAJOR VALVES 
IN MAJOR SERVICES 


ttt 


Nordstrom Valve Division 
ROCKWELL MANUFACTURING CO. 
VALVE Lexington Ave., Pittsburgh 8, Pa 
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Complete Revision, Expansion 
In Perry's New Third Edition 


Chemica Engineers Hand book 


The new 3rd edition of Perry's 
well-known Engineers 
Handbook represents a < omplete re- 


Chemical 


vision and considerable expansion over 
the previous edition, published in 1941 

In physical makeup itself, the new 
volume is a great improvement overt 
earlier editions. For this reason alone 
the publishers are deserving of a 
round of applause. The old, typical 
handbook size page about 5 x 7 in 

has been discarded in favor of the 
full book size page of 7 x 10 in. This 
provides for far easier handling when 
the book is being used for reference 
or for study. The old handbook size 
page was perfectly in order when 
the total pages in a book were around 
500. But in the case of the last edi- 
tion of Perry's, where total pages 
exceeded 3000, the book size bordered 
on the ridiculous and was anything 
but easy to handle 

As a result of this change in for- 
mat, the new volume has approxi- 
mately one-third more space within 
its covers for the vast amount of 
information which was needed to 
bring it up to date. More important- 
ly, the larger page size permits re- 
productions in larger sizes of perti- 
nent graphs and illustrations, thus 
providing greater clarity and accur- 
acy. All illustrations have been new- 
ly prepared 

The index merits special mention 
It has been made as complete as 
possible by using not only the more 
common reference words but also 
their synonyms and equivalents 

Twenty of the major sections have 
been thoroughly revised. Nine others 
have been rewritten and expanded 
and in addition, three important chap- 
ters have also been rewritten and 
expanded. Several new sections have 
been added to the edition: 1) 
eral Theory of Diffusional Operations 
2) Furnaces and Kilns, 3) Size En- 
largement, 4) Azeotropic Distillation 
5) Multi-component Distillation, 6) 
Extractive Distillation, 7) Molecular 
Distillation, and 8) Dialysis. Many of 
these are of course of direct. interest 
and value to the petroleum processing 
engineer 


The following sections or chapters 
were deleted in order to 
for material believed to be more valu- 
able to the reader: Reports and Re- 
port Writing; Indicators, Qualitative 


use the spac« 
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Analysis, Organic Chemistry. The in 
formation on indicators, however, was 
revised and placed in other sections 

Editor Perry, associated with E. I 
du Pont de Nemours & Co., was again 
assisted by a large staff of contribut- 
ing and advisory editors, many of 
whom are new 


Mines Bureau Issues First 
In Series on Crude Fractions 


I pric 

This is a comprehensive 
the distillates from 10 
U. S. Crudes, selected 
their widely varying characteristics 
Part I is concerned with the develop- 
ment of design, construction and use 
of special distillation apparatus large 
enough to permit determination and 
comparison of many physical and 
chemical characteristics of the dis- 
tillates and blends of distillate frac- 
tions, not ordinarily made in rou- 
tine analyses by the Bureau 

Part II uses the laboratory data 
of Part I to develop and expand cor- 
relations, whereby Bureau routine 
analytical data may be used to deter- 
mine the probable value of a crude 
oil as a source of products meeting 
particular specifications. Methods of 
approximating ASTM boiling range, 
sulfur content, viscosity, aromatic 
content and aniline points are de- 
scribed 

Included are data concerning the 
determined properties and computed 
functions of these crudes and their 
distillate fractions and blends. Com 
parison with Bureau routine analyses 
Appa 
ratus developed and methods of an 


alysis and calculation are described 


study of 
important 
because of 


of the same crudes are mad 


1950 Appendix Is Published 
For ASTM Engine Manual 


nad t ASTM 


Testing Mate igi 

Race Street. 3. Penna 

The 1950 Appendizs to the ASTM's 
engine test methods manual 
in January, includes changes through 
1949 in the 1948 Manual. The follow- 
ing summary shows the material in 
cluded in the 1950 Appendix and in- 
dicates those sections of the original 
knock test manual which have been 
revised 

Optional Use of Detonation Meter 


issued 


for Motor (D 357) and Research (D 
908) Methods 

Table 1A—Micrometer Settings for 
Standard Knock Intensity at a Baro- 
metric Pressure of 29.92 in. Hg 
For Detonation Meter Only. For Use 
at Altitudes from Sea Level to 1600 
ft in. Venturi 

Table VA—Micrometer Settings 
for Standard Knock Intensity at a 
Barometric Pressure of 29.92 in. Hg 

For Detonation Meter Only. For 
Use at All Altitudes, 4 in. Venturi 

Revised Reproducibility Sections 
for Motor (D 357), Research (D 
908), Aviation (D 614), Supercharge 
‘D 909) and Cetan (D 613) 
Methods 

Tabk XXIII_-ASTM Conversion 
for Octane Numbers to Performance 
Numbers (covers Octane Nos. from 
70 to 100) 

Table XXIV-._ASTM 
from Tetraethyl lead in 
to Performance Numbers 
TEL content from 0 to 6 mL) 

Revisions in Aviation Method and 
in Supplements II and IV 

Proposed Carburetor Jacket for 
Use with Motor and Research Meth- 
ods to Rate High Vapor Pressure 
Fuels 

Table XXV—List of Equipment 
Changes to January 1, 1950 

Table XXVI_-Summary of Equip- 
ment and Conditions for ASTM En- 
gine Test Methods. (This Table Sup- 
plements the Summary of Operat- 
ing Conditions in Table XV of the 
1948 Manual.) 

Table XXVII-_-Recommended 
Torque Values for ASTM-CFR En- 
gxines 

Table XA--ASTM Octane Number 
Conversion for Blends of Standardi- 
zation Fuel X-6 and n-Heptane. 

Errata and Editorial Changes in 
the 1948 Manual 

Guide Tables 1A and II, and VA 
and VI are available on 17 by 11 in 
sheets, at 25c for each table. The 
1948 Manual, including the new 1950 
Appendix is available at $8.75. Order 
direct from the ASTM 


Conversion 
Iso-octane 
(covers 


First Maintenance Conference 
Papers Available in New Book 


ques of an aintenance 


Techniques of Plant Maintenance 

1950 represents the proceedings of 
the First Plant Maintenance Confer- 
ence, held in January, 1950, in Cleve 
land. Part I comprises 15 papers and 
& symposium on preventive mainte- 
nance as influenced by proper lu- 
brication. Included are 47 pages of 
tables, diagrams, illustrations, charts, 
and graphs. Subjects covered in the 
various papers include organization 
of maintenance and its relationship 


ay 
. 
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Edition, edited by John H. Perry: 7 x 3 
10 r KV 1942 pages fabrikoid 4 
binding strated ndexed $15.00 
McGraw-Hill Book C ‘30 West 42nd 
St New York 18 N. ¥ : 
Composition of Petroleum, Properties of 
Distiliates ¢ Teche Pape 
722, March, 1950; By W. C. H nar 
HM Smith ‘ M. McKinney and C_ R 
Sponsier, Dept. of Interior. Bur ~ } 
Mines, 6 x 9 it 5 pages, heavy paper ' 
binding. Supt. of Decuments. Gov 
| 
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{ 
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§ 
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1950; Part I, Prepared Pape and Ad 
dress Part Il, Questions and Anawers 
pas taple binding mime 
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Book Reviews 


to management, costs and budgeting 


of maintenance programs, and a 
ne number of specialized discussions on 
: a particular phases of an over-all main- 

¥ tenance program. Part II consists of 


FLEXIBILI y 


554 questions and answers which 
took place during the discussions on 
the floor following presentation of 
the papers 
A wealth of helpful information 
has been assembled in these two vol- I 
umes. It is indeed unfortunate that 
the data is going to be extremely dif- 
ficult to use. A carefully prepared 
index would have been invaluable as 
an aid to the reader. Also, it would 
seem that the questions and answers 
sections should have been placed fol- 
lowing each paper to which they re- 
fer, rather than in a separate vol- 
- ume with no further reference ex- 
S-inch fentble line, mounted. j , cept the authors’ names. With the 
on @ fractionating tower 210 feet in fh. 7 we present arrangement, the reader will 
the air, extends to 330 feet above — be put to considerable time to dig 
ground. It travels 120 feet...up ond data as he may be inter- 
of 2,000 psi. 4 CHIKSAN ie ane 


‘ 


Government Publications 


A Manometric Precision Procedure 
for Determining the Vapor Pressure 
of Aviation Gasolines, Report of In- 
vestigations 4635, January, 1950, by 

/ W. C. Holliman and M. G. Barker, 
 CHIKSAN hos solved Dept. of the Interior, Bureau of 
problems os tough as this Mines; 8 x 10%, in., 17 pages, heavy 
tougher. If you use paper binding 

flexible lines for any 

Special Equipment im the Coal- 


yew enjey the / Hydrogenation Demonstration Plant, 
essurance that, when you Report of Investigations 4584, Janu- 

| ; 3 ary, 1950, by J. A. Markovits, K. C 
Braun, J. T. Donovan, and J. H 
Sandaker, Dept. of the Interior, Bu- 
reau of Mines, 8 x 10%, in., 40 pages, 
heavy paper binding 


A Bureau of Mines Method for De- 
termining Porosity: A List of Porosi- 
ties of Oil Sands, Report of Investi- 
gations 4548, by Cleo Griffith Rall 
and D. B. Taliaferro; 8 x 10%, in, 
28 pages, heavy paper binding 


te 700° sixes from to 12” / Order copies of the above booklets 
from the Bureau of Mines, Publica- 


The location of this flexible | line, or the top of the fractionat- A sphalt prom Rocky Mountain 
ing tower with Crude Oils, Laboratory Preparation 
meintonence attention. Ball-Bearing Swivel Joints and Comparison, Technical Paper 717, 


by K. E. Stanfield and Rethel L 
P REPRESENTATIVES IN PRINCIPAL CITIES Hubbard, U. S. Dept. of the Interior 
< SOLD BY LEADING SUPPLY STORES EVERYWHERE 3ureau of Mines; 6 x 9 in., 77 pages 


heavy paper binding, 25c ca. Order 
CHIKSAN from Supt. of Documents, U. S. Govt 
0 A NY Printing Otfice, Washington 25, D. C 

AND SUBSIDIARY COMPANIES 
Chicago 3, Ill. BREA, CALIFORNIA Newark 2,N. J. Safe Handling of Radiwactive Iso- 
WELL EQUIPMENT MFG. CORP. HOUSTON 1, TEXAS. 
CHIKSAN EXPORT sureau of Standards, 29 pages, 15 
CO. BREA, CALIFORNIA NEWARK 2, N. 4 Order direct from Superintendent of 


Documents, U. S. Government Print- 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES ing Office, Washington 25, D. C 
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LAYOUT FOR 
EFFICIENT REFINERY OPERATION 
WITH LOW MAINTENANCE 
“CHARACTERISTIC 


Effective 
Uniform Heat 
Distribution 


Of all design features and qualities required in a 


petroleum processing furnace uniform heat 


Minimum 
Corrosion 


distribution is the basic requirement for efficient 


operation, minimum tube corrosion and resultant ‘ ——— | 


low-cost maintenance. 


It is significant that Petro-Chem Iso-Flow Furnaces 
are unequalled for uniform heat distribution . . . 


their cylindrical design and vertical tubes provide 


a perfectly symmetrical pattern on the fluid and 


combustion sides, regardless of number of passes. Low 
Maintenance 


1so-Flow Furnaces are performing with utmost satisfaction... and in many _ 
instances operating in excess of their design capacity by more than 50%. 


PETROLEUM PROCESSING, May, 190 [To obtain more data on advertised products see page 536) 


BANS 
_ | 
‘FURNACES 
PETRO-CHEM DEVELOPMENT CO., INC.,120 EAST 41ST. STREET, NEW YORK 17, 
Sop, Te aed «Flag, ache & Du, Leste Chr, at 
copetity 0 large for Petro-Chem Iso-Flow Furnaces . . throughout jhe. 
531 


SERVING 


532 


@ This completely new 48-page book entitled 
“Mathieson Caustic Soda” is now available to 
users throughout industry. Fully illustrated, 
it covers in detail the manufacture, economics, 
properties, handling and sampling of this 
product. 

In 1923, Mathieson was the first to make 
regular shipments of caustic soda in liquid 


form. Today, because of the expanded pro- 


INDUSTRY, 


AGRICULTURE 


[To obtain more data on advertised products see page 536) 


users 


ductive mane of its three large plants at 
Saltville, Va., Lake Charles, La., and Niagara 
Falls, N. Y., ere is recognized as one 
of the leading suppliers of liquid caustic soda. 

Users will find this new detailed book help- 
ful in connection with the handling and ap- 
plication of caustic soda. Write for your copy 
today. Mathieson Chemical Corporation, 


Mathieson Building, Baltimore 3, Maryland. 


AND PUBLIC 
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Product Inventories At Refineries 
Are Reduced Through April 


HE position of U. S. refineries 
as regards their inventories of 
refined products is greatly improved 
from a year ago. Runs to stills for 
the first quarter also were slightly 
less than for the first quarter of 
1949, while demand for motor fuel, 
heating oils and residual fuels has 
been greater than a year ago. These 
same general trends continued 
through April, it is indicated. Be- 
cause of heavy liquidation of stocks 
the Bureau of Mines sets probable 
crude runs to still in the second quar- 
ter at 5,370,000 b/d, as compared 
with the earlier forecast of 5,335,000 
bd 
On April 1, stocks of the four 
major products at refineries and main 
terminals were around 228,000,000 
bbls., while on April 1, 1949, they 
were over 252,000,000 bbls. The larger 
amount of gasoline in storage this 
year was more than offset by the re- 
ductions in stocks of heating oils and 
residual fuels. Even more important, 
stocks have been further reduced in 
April by over 8,000,000 bbls 


In April, 1949, there was a net 
increase in refined product stocks of 
around 3,000,000 bbls. In April 1948, 
there was also a small net increase in 
refined products inventories 


Crude Runs——Total runs in April 
were reduced through strikes at in- 
dividual refineries, the indicated rate 
of operations being about the same as 


in April, 1949. Total runs in May 
of 5,390,000 b/d are forecast In 
the first quarter runs were about 


1.7° less than in same period in 1949 


Table 1, which gives a breakdown 
of crude runs to stills for the first 


quarter by refining areas, shows the 
largest change to be in California, 
which ran 9.2% less crude in the 
current period than in the first quar- 
ter of 1949. For the U. 8S. except 
California it is indicated from the 
preliminary figures that the volume 
of runs was about on a par with 
1949 


Motor Fuel_—Indicated output in 
April is about in line with that of 
a year ago, while for the first quar- 
ter of 1950, indicated output is 2.7% 
larger than for 1949. The use of 
natural gas liquids in motor fuel 
was nearly 10° larger in the first 
quarter of 1950 Indicated motor 
fuel demand for the first quarter 
is 4.5° larger than a year ago 


Gasoline stocks as of late in April 
were about the same in terms of day's 
supply as of the end of April, 1949 
Table 2 shows the location of gaso- 
line stocks on April 1 by refining 
areas, as compared with April 1 


1949. Total U. S. stocks were 64% 
larger than on April 1, 1949. How- 
ever, excluding California where 


stocks were 28° greater this year, 
gasoline inventories for the rest of 
the U. S. were only 3.3% 


Heating Oils—_Indicated production 
in April was well above a normal 
seasonal rate and indicated output 
for the first quarter is about 3° 
above that of the first quarter in 
1949 Cold weather continuing 
through most of April held the de- 
mand at well above that of a year 
ago Indicated demand for the first 
quarter is 13% greater than for the 
same period in 1949 
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April at higher than the 1949 rate 
is indicated and for the first quarter 
of 1950 indicated output is nearly 
2.5° larger than for the 1949 period 
The severe weather late in the winter 
and the coal strike brought about an 
increase in demand for the quarter 
of 11% over the 1949 demand, In- 
dications are the increased rate of 
demand continued through April 


Table 1—Crude Run to Stills First 
Quarter of 1950, by Refinery 


Areas* 
Mureau of Mines Data 
(1000 
First 3 Mos. First 3 Mos *. 
Area gas 1950 Chranee 
Kast Coast “2 1 
Gulf Coas ‘ 151,630 60 
Iniand 
Appalachian ae 
Ind Ky 91 
ithwest il 2° 
Roeky Mts ‘ 108 
Tota Inland is 
US Except Ca 410.714 
California 
Total U. 8 486.056 1? 
Maret al 
Table 2—lLocation of Gasoline 
Stocks at Refineries, by Areas 
8 Bureau of Mines Data) 
(1000 bbls) 
Apri 
Area 1949 1950 Change 
cast Coast 2 24.680 29 
Gulf Coast 25.18 24.500 +152 
Inland 
Appalac an 2 
i y 2 25 o6 
au one ié 
Rocky M ‘ 7° 
Total Inland 8,5 1.9 
Except Ca 2 a3 
a nia 20,280 
Total U. 8 
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Refining Trends 


Fig. 2, Motor Fuel—April Output Close to ‘49 Rate Motor Fuel Supply 
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Refining Trends 


Fig. 6, Residuals—Demand Continues Strong Residual Fuels Production 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 


uct Inquiry" card (lon 
the page opposite) 
which corresponds to 


that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card...no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
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EQUIP 


Maintenance Advantages Are Offered 
In Line of General Service Pumps 


me 
i 


A number of operating and main- 
tenance advantages are claimed for 
the new De Laval Type CP Centrifugal 
Pumps, designed for general service 
applications in the process industries 
requiring handling hot or cold clear 
liquids, viscous liquids, corrosives, or 
liquids carrying suspended solids. For 
example: to compensate for wear at 
the impeller face, the entire rotor 
can be adjusted axially by an ex- 
ternal adjusting screw Eductor 
vanes on back of the impeller reduce 
end thrust, relieve stuffing box pres- 
sure, and keep the back of the im- 
peller clean when handling liquids 
with solids in suspension Should 
service requirements change, the 
pumps can be converted from open 
to closed impeller or vice versa. The 
gland face is pre-machined and drilled 


For More Information 


Use one of the attached 
ecards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!" Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail. No postage re- 
quired 


PROCESSES 


Reviewed by WILLIAM C. UHL, Equipment Editor 


for conversion from conventional 
packing to mechanical seals. Parts 
are standardized so that only two 
sizes of shafts, shaft locknuts, bear- 
ings, bearing cartridges, and pedestals 
are needed for seven different pump 
sizes. De Laval Steam Turbine Co 
Check No. 1 on Reply Card 


Automatic Piston Operation Protects 
Pressure Bolt against Unsafe Removal 


The “Wilson-Dunton” Safety Re- 
lease Pressure Bolt is said to pro- 
vide a necessary safety factor in oil 
burners, strainers, and for securing 
covers of many types of pressure 
vessels against unsafe opening. It is 
actuated by the pressure within the 
vessel. A hole through the bolt body 
conducts fluid under pressure to a pis- 
ton within the bolt head and causes 
the handle-bar to be moved apd held 
out of bolt-turning position. While 
under pressure, the handle will freely 
rotate without imparting turning 
movement to the bolt proper. When 
the pressure is released, the handle 
returns automatically to  bolt-turn- 
ing position. Thomas C. Wilson, Ink 

Check No. 2 on Reply Card 


Vertical Centrifugal Meets Needs 
Of Limited Net Positive Suction Head 

Designed to meet the need for a 
pump where NPSH (net positive suc- 
tion head) is limited or where installa- 
tion space is limited in the new, en- 
cased, close-coupled, multi-stage, ver- 
tical centrifugal “Hydro-Line” pump 
Ideal applications cited are pumping 


hat’s New! 


of hydrocarbons such as gasoline, 
liquefied petroleum gases, hot or cold 
water, acids, bases, mild or concen- 
trated salt solutions at temperatures 
from normal to 400° F. Capacities up 
to 5000 gpm. are obtained: maximum 
head is 1500 ft. All types of drives 
are available including electric hol- 
low or solid shaft motors, geared 
right angle drive, V- or flat-belt pul- 
ley, and steam turbine Standard 
materials of construction include cast 
iron bowls, bronze impellers and Type 
116 stainless steel shafting, and spe- 
cial materials where required by un- 
Peerless 
Pump Division, Food Machinery and 
Chemical Corp 
Check No. 3 on Reply Card 


usual service conditions 


Reid Vapor Pressure Bombs Designed 
For Avgas under new ASTM Method 


Light-weight Reid Vapor Pressure 
Bombs have been developed suitable 
for testing aviation gasoline accord- 
ing to the revised ASTM Method D- 
353-49. The bombs are also suitable 
for ordinary gasoline, benzol blends, 
and other volatile liquids. The vol- 
ume ratio of air to gas chambers had 
been held within the close limits set 
for testing aviation fuels. “Precision” 
RVP bombs manufactured under the 
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| Pritchard’s 
New 


HYDRYER™ 


@ For Efficient Drying of Compressed 
Air and Other Gases 


@ Packaged Units for Instrument Air 
and Industrial Processes 


@ Only Service Connections Required 


Pritchard HYDRYERS are unexcelled for efficiency 
and dependability in drying air for instrument and 
process controls, Standard packaged units are designed 
to reduce dew points of compressed air and other gases 
to minus (—) 40° F. No special installation required 


: Specially designed units may be built to your re- 
quirements 
: Write for FREE Bulletin No. 16.0.080 Re Sisterey 
AiR COOLED 
HEAT EXCHANGERS DIVISION 
) 

iePrit aCo. 


Dept. No 8 908 Grand Ave, Kansas City 6, Mo 


District Offices 
Chicago + Houston + New York «+ Pittsburgh + Tulso + St. Lovis 
Other Representatives in Principal Cities from Coast to Coast 


TEMPERATURE INDICATORS 
For specific needs! 


Precision-built indicators provide 
accurate temperature readings. 


low-cost protection... due to 
large, specialized production. 


Wide selection of dial ranges to 
meet specific requirements. 


6 stock types available as shown. 
HE ELECTRIC AUTO-LITE COMPANY 


‘MODEL “G” 


INSTRUMENT AND GAUGE DIVISION Dept. P-5 gt 
TOLEDO 1, OHIO your purpose. 3'2” diol; evenly 
WEW YORK + CHICAGO + SARNIA, ONTARIO calibrated scales. From $18 up. 


> 


MODEL Ge 


[To obtain more data on advertised products see page £36 


What's New! 


old ASTM D-325-43 are not inter- 
changeable with the new bombs 
For improved sealing, the threads 
on the gage and bomb openings were 
changed from the previous model 
Without the pressure gage, the im- 
mersion sampling bomb weighs three 
Ibs. the pressure sampling bomb 
weighs Ibs Bourdon-type Reid 
gages are guaranteed accurate to 
within 0.5% of scale range, have 4 
stainless steel mechanism. Precisior 
Scientific Co 
Check No. 4 on Reply Card 


Direct Reading pH Instrument Has 
High Stability, Freedom from Drift 


The Coleman Model 30 AC line- 
operated pH meter is said to be 
characterized by high stability and 
almost complete freedom from drift. 
Designed for operation at 95-130 
volts, 50,60 cycles, it has accuracy 
and reproducibility to within 0.05 pH 
Continuous direct reading in pH ot 
millivolts, the instrument has polariz- 
ing current available for Karl Fischer 
titrations. Coleman Instruments In« 

Check No. 5 on Reply Card 


Impervious Graphite Valves Designed 
For Corrosives Free from Abrasives 

A newly-designed “Karbate im- 
pervious graphite globe valve, in 1 
and 2-in. sizes, is recommended for 
shut-off and throttling service with 
corrosive fluids free from abrasive 
solids Except for the Teflon pack- 
ing, all valve parts in contact with 
the fluid are Karbate material, re- 
sistant to hydrochloric, dilute sulfuric 
and hydrofluoric acids, and chlori- 
nated organic compounds, as Well as 
to thermal shock Because of the 
high thermal conductivity of imper- 
vious graphite the valve may be 
readily heated from a steam coil of 
copper tubing wrapped around it, for 
handling highly viscous or saturated 
solutions National Carbon Div 
Union Carbide and Carbon Corp 

Check No. 6 on Reply Card 
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BURNING 
EQUIPMENT 


NATIONAL 
BURNER COMPANY INC. 


12907 Sedgley Philadelphic 


Southwetern D m: 2512 So. Bird, 
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Cone-type Teflon Packing Gives High 
Chemical Resistance and Low Friction 


SQualt INO 808 
wilh ADAPTOeS 


A Cone-type “Teflon” packing has 
been developed for use in stuffing 
boxes where the application demands 
complete resistance to chemical at- 
tack and where the packing must al- 
Called 
“Chemiseal No, 810C", the packing is 
formed entirely of Teflon and is 
completely inert to all chemical ac- 
tion at temperatures from 150 to 
550° F. It is supplied as a series of 
cone-shaped rings in which the seal- 
ing action is derived partly from the 
flexing of the cones and does not 
depend entirely on deformation. Be- 
cause less pressure is needed to cause 
the flexing, than is required to de- 
form a 


low a freely operating spindle 


conventional packing, low 
gland pressure is sufficient to main- 
tain a seal yet create minimum fric- 
tion, thus allowing free spindle opera- 
tion. The packing is supplied in sets 
to meet specified requirements, and 
is available with adaptors for either 
stuff- 
ing boxes. If necessary, the cone- 


square-end or chamfered-end 


shaped rings may be split for installa- 
tion. United States Gasket Co 
Check No. 7 on Reply Card 


Infrared Spectrophotometer Provides 
Wider Range of Operating Variables 

A double 
photometer with a wider range of 


beam infrared spectro- 


operating variables than earlier com- 
mercial models is now in production 
The Model 21 directly in 
per cent transmission against a linear 
wavelength 


records 


scale on large charts 


The sulfur content 
of oils, waxes and 
greases isan impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur content 
be high or low, it 
necessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes 


Carbon determinations on organic com- 
pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No 
3003 Carbon Determi- 
nator. 


This method can be 
= applied to any petro- 

leum product, One 

example of the use- 

fulness of this method 
= is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 
panies® are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-4 for de- 
tailed information on 
how you can apply 
rapid carbon and sulfur analysis to your 
problems. 


\ THE SHELL O1L COMPANY 
*Two typical THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


ETE 


9330 ROSELAWN + DETROIT 4, MICH. 
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What's New! 


The instrument's resolution is up to 
TA the limitations imposed by the Raleigh 
NK VENTING criterion and Johnson noise. Its speed 
of scanning ranges from 3 min. to 
100 hrs. for the rock salt region. 
Wavelength drive speed can be sup- 
pressed automatically when desired 
Time of response varies from a few 
seconds to more than a minute for 
full scale deflections. Overall range 
is from under 2 microns to 15 microns 
in the rock salt region. Chart scales 
are uniform from 1 to 50 in. per mi- 
cron by integral factors. Chart size 
is about 32 x 11 in. Perkin-Elmer 
Corp. 
Check No. 8 on Reply Card 


Readings through 5000 F. Obtained 
By New Gas Temperature Indicator 


“VAREC" Figure 
5800A Conservation Vent 
Unit—consists of Figure 
No. 2000A Conservation 
Vent Valve and Figure 
No. 50 Flame Arrester 


..- how much does it flow? 


Compare vent valves on a basis of flow and you may 


} find that a smaller valve or even a single valve instead of 
; two has sufficient capacity to do your job. Even if the same 

| ; size is required, the valve with most flow capacity gives you 
\ the greatest tank protection. 


: With flow capacity so vital in vent valve selection, either 
: the “VAREC” Figure No. 2000 Series Conservation Vent 
: Valves or the “VAREC” Figure No. 5800 Series Vent Units 

are your most economical buy. The flow path through the 


Figure No. 2000 Valve is similar to that of a high-gas-velocity 

: turbine nozzle. As a result, this valve, mounted on a nipple, The Fairchild Model 263 Gas Tem- 

: not only flows more than the nipple alone, but flows more perature Indicator is a remote read- 

; than the nipples could theoretically flow alone. ing instrument providing accurate 

Flow through all vent units is governed by the flame measurements at up to and more 

, arresters. “VAREC” Figure No. 50 Flame Arresters have than 5,000° F. The operating prin- 
largest net free area and permit highest flow with required ciple is based on established equa- 
safety against flame propagation. They are listed by Under- tions for gas flow through a meter- 
writers’ Laboratories and approved by Associated Factory ing orifice. In operation, a small sam- 
Mutuals Laboratories and other ple of the gases is obtained by means 
governing agencies of a water-cooled stainless steel 


probe, which may be manipulated to 
obtain a temperature traverse of the 
gas stream. The sample is immedi- 
ately passed through a small iridium 
orifice, cooled, and passed through 
a second metering orifice and manu- 


Certified tlow curves are available 
for all sizes of “VAREC” Vent 
Valves and Units. Compare these 
and demand “VAREC" Tank Vent- 
ing Equipment on your tanks for 
the best in safety and economy cP.18 


ally operated pressure reducing valve 
to atmosphere. By adjustment, the 
differential pressure drop across the 


THE VAPOR RECOVERY SYSTEMS COMPANY iridium orifice sake be a linear venga 
COMPTON, CALIFORNIA, U. S. A. tion of the absolute temperature of 


the gases being measured. A differ- 


Cable Address: VAREC COMPTON USA (Al! Codes ential pressure gage connected across 
New York @ Boston @ Pittsburgh @ Chicago @ Detroit @ St. Louis @ Houston this orifice then indicates the gas 
Tulsa @ Casper, Wyo. @ Provo, Utah @ Los Angeles @ San Francisco @ Seattle temperature. Fairchild Camera & In- 


strument Corp 
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COLOR-IDENTIFY 


YOUR GASOLINE... 


from the complete line of 
Du Pont Gasoline Dyes 


Du Pont Gasoline Dyes have been “devel- 
oped to meet the demands of the Petroleum 
Industry for dependably uniform colors, and 
are today accepted as standard. 


Possessing high tinctorial strength and 


good solubility, the four Du Pont Gasoline 


Recording spectrophotometer tells the complete story of 
color—its strength, shade and brightness—in writing. 
It is used to standardize Du Pont Gasoline Dyes, assuring to obtain virtually any shade or color desired. 
the refiner of uniform tinctorial properties. Du Pont District Laboratories, conven- 


Dyes may be used independently, or mixed, 


iently located throughout the country, will 


APPROXIMATE SOLUBILITY OF DU PONT GASOLINE DYES be glad to make recommendations as to the 


ot 60° F —Grams/Gol. mixture and quantity of each dye needed to 


Oil Oil oil 


arrive at the color you desire. They will also 


Yellow N Orange Red Blue A4 

work with your laboratory on other additive 
trai R 7 1 
Straight Run Gasoline 2 24 2 8 recommendations. Write or call your nearest 
Aviation Gasoline 24 25 6 7 
Thermal-Cracked Gosoline 42 44 13 13 Du Pont District Office. Ask for samples. 
Cotalytic-Cracked Gosoline | 72 66 23 12 
Benzene | 632 242 114 300 


*Du Pont Oil Bive A is the new, high tinctorial strength blue gasoline 
dye, 35% stronger than the previous Du Pont Oj! Bive ond several 
times more soluble. Meets requirements of Specification MIL-F-5572 
and moy be used intended for military use 


im aviation gasolines 


Better Things For Better Living 
.. Through Chemistry 


etroleum Chemicals 


yl Leod Come nds (Motor Mia Aviation Mix Antioxidants — Meta! Deactivetor 


Dyes 


E.|. DUPONT DENEMOURS & COMPANY (INC) District ( 


PETROLEUM PROCESSING, May, 1950 [To obtain more data on advertised products see page 536) 541 


ts 
>. 
4 
hi 
Moke Du Pont the Source for All of Your Go e Additives... Tetrceth — 
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Take the [WORK] 
outof 


GREASE. 


“PRECISION DUAL 
MOTOR-MATIC GREASE WORKER 


A.S.1.M. D-217, Specs. AN-G-15-a and AN-G-25 


MOTOR DRIVEN, AUTOMATICALLY CONTROLLED 
BY PRE-SETTING COUNTER > 


Frees technicians for more exacting work 


Handles 1 or 2 analyses at same time 
Rugged; built for longer life 

¥3 HP motor with built-in gear reduction 
2 workers with 44" holes; other available 
Pins in base are vise for handling worker 


115 or 230 volts, 60 cycle, single phase 


ORDER FROM YOUR DEALER NOW 


or write 


ys for Bulletin 7-502 


Precision Scientific Company 


* The FINEST Research & Production Control Apporotus 
3737 W. Cortland Street, Chicago 47 
OFFICES IN NEW YORK © PHILADELPHIA © SAN FRANCISCO 


specify PRECISION, to be sure 


(To obtain more data on advertised eroducts sce page 536] 


What's New! 


Disc Is Replaced by Ball-type Seat in 
New Automatic Vent and Drain Valve 


Use of a simplified ball-type seat- 
ing mechanism instead of the cus- 
tomary disc has provided for im- 
provement of the Crane automatic 
vent and drain valve to assure more 
accurate seating and longer life. The 
valve is used in water or oil sys- 
tems to remove entrapped air, or in 
compressed air systems to remove 
water and oil. A complete range of 
sizes is available to handle all air 
requirements up to 150 psi. and water 
to 125 psi. Body and cap are of cast 
iron, the float is copper. The ball 
seat is “Exelloy” and the ball is of 
hardened stainless steel Crane Co 
Check No. 10 on Reply Card 


Labyrinth Shaft Seals Enable Turbine 
To Produce 1450 psig. in One Stage 


The De Laval “CP” Turbine is said 
to be the first standard single stage 
turbine designed especially for high 
pressure service. Initial pressures up 
to 1450 psig., initial temperatures to 
950° F.. and back pressures to 300 
psig. can be handled in three sizes 
for capacities to 2000 hp. The unit 
contains all labyrinth shaft seals, 
which consist of a series of shaft 
grooves and mating tongues of stain- 
less steel packing. The number of 
labyrinths depends on the exhaust 
pressure rating-as many as 52 laby- 
rinths per side being employed for 
the highest pressures. This type seal 
prevents leakage, reduces losses, lasts 
longer and requires less maintenance, 
it is stated 3y supporting the tur- 
bine on the true centerline with the 
front end on a flexible channel, both 
radial and axial expansion from high 
temperatures can take place without 
disturbing the shaft centerline De 
Laval Steam Turbine Co 

Check No. 11 on Reply Card 
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DILLON 
flexible-locked 
COUPLINGS 


A grooved-type coupling with a 
two-part self-aligning housing. 
Synthetic Multi-seal gasket gives 
great flexibility without leakage 
—pressure or vacuum. Available 
in sizes from 2” to 20” 


Hold that line with Dillon Coupling 


RE-SEATS 
IN ONE 
OPERATION 


DRY 
PLUG 


PRICED to compete with conventional 
plug-type volves. Interchangeable. with 
American Stondard Steel Wedge Gate 
Valves. Wrench-Operoted; Direct Hand- 

Worm Gear-Operated; 
to 16°. Write for our 
Catalog No. 600 and Price List. On re 
quest, we will be glad to quote on larger 
sizes above 16 


wheel-Operated; 


Sizes from 1 


Wedgeplug Valve Co., Inc. 
Department 
New Orleans 15, U.S.A. 
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What's New! 


Plug Valve Lubrication Time Cut 90°% 
Or More by Simple Automatic Device 


The Delta Automatic Plug Valve 
Lubricator will handle any lubricated 
plug valve from ‘'y to 20-in. in size 
It forces a mpasured amount of lubri- 
cant into the channels of the valve 
each time it is opened or closed 
three stainless steel 
parts, it can be attached without 
making any alterations on the valve 
The valve can be opened and closed 
between 50 and 100 times before the 
refilled Refilling 
is accomplished with a Delta Lubri- 
eant Gun which snap-fits the top of 
the lubricator. Manufacturer states 
an operator can usually service and 
lubricate 10 to 15 valves equipped 
with the unit in the same amount of 
time required to lubricate one valve 


Composed of 


reservoir must be 


one time in the conventional manner 
Delta Engrg. Sales Co 
Check No. 12 on Reply Card 


Trade Literature 


Caustic Soda 

Mathieson Caustic Soda 
book covering all 
with the 
properties 


a 48-page 
phases connected 
manufacture, economics 
handling, and application 
of this product. Mathieson Chemical 
Corp 


Check No. 18 on Re ply Card 
Process Furnaces 


Petro-Chem 


Zulletin 50-1 


Iso-Flou 
describes and illustrates 


Furnaces, 


the Radiant Convection Design, Type 
D-107 
and operating characteristics 
Iso-Flou 
Bulletin 50-2 


mary of design and operating charac- 


including significant design 
Petro- 


Chem Generators, 


Steam 


contains detailed sum- 


teristics and operating test data on a 
30,000 Ib. hr. installation, Petro-Chem 
Development Co., In« 


Check No. 14 on Reply Card 


Portion of Panclgraph installed at 
Rock bland Refinery, Indianapeols, Indiana 


The Direct Approach to 
ON-STREAM Operation 


With Panelgraphs for your refinery 
units, Operators visualize an entire 
process — or entire rehmery ata 
glance. Facsimile flow lines and 
equipment have their control instru 
ments right on them Minimizing 
chances of mis-reading identification 
plates Making control simpler, 
faster. more positive 


Recent PANELGRAPH installations — 
SUN OIL COMPANY 
TIDEWATER ASSOCIATED OIL 
ROCK ISLAND REFINERY 
DEEP ROCK Ol CO. 
WOOD RIVER OIL & REFINING CO. 
COSDEN PETROLEUM CO. 
OLD DUTCH REFINING CO. 
GLOBE & REFINING CO. 
DuPONT-SABINE RIVER WORKS 
CORN PRODUCTS REF. CO. 
MONTANA POWER CO. 


Panellit builds conventional panels, 
cubicles and consoles to meet most 
exacting specifications; either sup- 
plying instruments or building equip- 
ment to fit your instruments. Full 
details sent promptly upon request 


PANELLIT, Inc. 


7212 N. Clark St., Chicago 26, III. 
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What's New! 


Refractory Materials 

Lumnite Refractory Concrete has 
been revised and reprinted with lat- 
est data and information on this cal- 
cium-aluminate cement for high tem- 
perature service. Lumnite Division, 
Universal Atlas Cement Co. 


Check No. 15 on Reply Card 


Water Clarifiers and Softeners 
Graver Reactwator for Rapid Eco- 

nomical Water Clarification and Soft- 

ening, Bulletin WC-103; describes de- 


sign, operation, and features of this 


type unit and its accessories, in- 
cluding an introduction explaining the 
principles and chemistry of cold proc- 
ess water treatment. Graver Water 
Conditioning Co. 

Check No. 16 on Reply Card 


Refinery Process Pumps 
Cradle-Mounted Centrifugal Pumps 
for Process and Refinery Service, 
Form 7212; a four-page folder intro- 
ducing a new line of pumps, known 


TANK CAR © 
INTERIORS 


cleaned faster to speed up turnaround 


Win the Oakite Interior Tank Cleaner you 
can count on much greater availability of tank 


It eliminates manual 
steaming-out. With this 


detergent 


cars. This unit cuts tank car cleaning time 70%. 


brushing, scraping and 


completely automatic 


cleaning unit you can condition light-oil carriers 
in 4 to 1 hour. Crude, creosote or asphalt carriers 
take from 1 to 3 hours. 

Contact your local Oakite Technical Service 
Representative for complete installation details 
on this scientifically designed mechanical spray- 
cleaning method. Or write Oakite 
Products, Inc., 44C Thames Street, New York 6, 


New York for illustrated folder F-7679. 


SEND for this FREE Booklet 
Icis full of useful information 
oo general 
cleaning. Coversall divisions 
of the Petroleum Industry — 


production, processing, 
transportauon, marketing 


Technical Service Representatives in Principal Cities of U. S. & Canada 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS METHODS + SERVICE 


{To obtam more data on advertised products see page 536) 


as Class CRVR, in sizes 1, 1%, 2, 
and 3-in. for capacities from 20 to 
550 gpm. and total heads to 250 ft., 
suitable for reflux pumping and trans- 
fer service in handling propane, bu- 
tane, gasoline, and other light dis- 
tillates; includes dimensions and spec- 
ifications. Ingersoll-Rand Co., Cam- 
eron Pump Div 
Check No. 17 on Reply Card 


Industrial Lube Additives 

“dag” Coloidal Graphite for Indus- 
trial Lubricants; a four-page pam- 
phiet describing: (1) “Oildag” a col- 
loidal graphite dispersion for blend- 
ing in petroleum products to use in 
lubricating internal combustion en- 
gines, industrial machinery, etc.; (2) 
a concentrated dispersion of colloidal 
graphite in mineral spirits for high 
temperature lubricating 
and (3) a concentrated dispersion in 
alcohol for fast drying applications 
Acheson Colloids Corp 

Check No. 18 on Reply Card 


problems, 


3-in. Strip Chart Recorder 
Taylor Transet Recorder, Form No. 
98078; an 8-page advertising bro- 
chure, illustrates and gives some of 
the details of a new small-size re- 
ceiver-recorder designed for 
instrument panel 
strument Cos 


Check No. 19 on Reply Card 


saving 
space, Taylor In- 


Tor or Fuel Oil Flowmeter 
Hagan Differential Pressure Trans- 
former, Bulletin 2250 


ating principles 


presents oper- 
specifications, and 
other details on an instrument said 
to be particularly suited for meter- 
ing the flow of tar or fuel oil; its 
differential measuring range being 
100 in. water to 25 psi., at static pres- 
sures to 300 psig. Hagan Corp. 
Check No. 20 on Reply Card 


Water Treating Processes, Equipment 
Water Conditioning Processes and 
Equipment, Bulletin WC-100: 8 pages, 
outlines products, back- 
ground of Graver Water Condition- 
ing Co 
Check No. 21 on Reply Card 


services, 


Tool Room Operation 

How to Figure Your Return on an 
Investment in McCaskey Tool Crib 
Control, a four-page folder providing 
an answer, by a typical example, to 
this question. McCaskey Register Co., 
Industrial Division 


Check No. 22 on Reply Card 
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Temperature, Pressure Instruments 
Ratotherm and Ratogage Tempera- 
ture and Pressure Instruments, Pre- 
liminary Issue, Catalog 86; covers 
line of temperature instruments with 
thermal systems of liquid, vapor-liq- 
uid, or gas for ranges from 125 to 
1000° F., and instruments 
with bellows, multiple-diaphragm, 
slack-diaphragm, or helical elements 
for range from 30-in. Hg. to 10,000 
psi., also combinations in one instru- 


pressure 


ment case; includes discussion of cas- 
cade control for a fractionator, and 
a description of the Type 3 Pneuma- 
trol Unit with proportional band, au- 
tomatic reset, and derivative action 
Fischer & Porter Co 


Check No. 23 on Reply Card 


control 


Steam Plant Equipment 

Yarway Steam Plant 
Bulletin G-1307; a 12-page condensed 
describing high, low, and 
medium pressure blow-off valves, wa- 


Equipment, 
catalog 


ter columns and gages 
indicators and 
traps, strainers, and 
Yarnall-Waring Co 

Check No. 24 on Reply Card 


liquid level 
recorders, expansion 
joints spray 


nozzles 


Stainless Weld Fittings Price List 

Stainless Steel Welding Fittings 
Price List 52W, April 1, 1950; covers 
elbows, return bends, stub ends, tees, 
reducers, etc. in Schedules 5, 10, 40 
and 80 pipe thicknesses, in Types 304 
316, and 347 alloys. The Cooper Al- 
loy Foundry Co 


Check No. 2% on Replu Card 


Fatty Acids 

Hardesty Fatty Acids, a 24-page 
catalog listing complete specifications 
and shipping data on line of fatty 
acids including stearic acid, red oil, 
animal, vegetable, and fish oi! fatty 
acid, pitch, and glycerine 
with three data charts showing 
position of fats and oils 
ards 


stearine 
color stand. 
comparator, and temperature 
conversion tables. W. C. Hardesty 
Co Inc 


Check No. 26 on Reply Card 


Heat Exchangers, Fluid Coolers 

Trane Fluid Coolers (Dry Type), 
Bulletin DS-395; 32-page booklet cov- 
ering general information, capacities, 
performance curves, roughing-in di- 
installation details, and 
specifications on equipment designed 
primarily for engine 
adaptable to many 


mensions, 


cooling but 
applications in 
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natural gasoline plants such as over- 
head product condensers, steam con- 
densers, air coolers, and the like. The 
Trane Co. 


Check No. 27 on Reply Card 


Industrial Chemicals 

Eastman Industrial Chemicals, new 
1950 Catalog with specifications, 
properties, and typical uses of such 
materials as aliphatic acids and an- 
hydrides, alcohols, aldehydes, plasti- 
cizers and solvents; aromatic amines 


FOR 


4? 
What's New! 
aminophenols, phenols and phenol 
ethers; cellulose products; inorganic 


chemicals; and so on. Tennessee East- 
man Corp 


Check No, 2 on Reply Card 


Lithium Compounds 


Lithium in Modern Industry; a 28- 
page booklet reviewing and forecasting 
significant developments in lithium 
chemistry since 1940, discussing the 
industrial applications of lithium com- 
pounds and newer uses of these ma- 


LUBE OIL, FUEL OIL, GREASE & GASOLINE 


DOL 


the Soybean Derivative by 


Glidden... 
Pacemaker tv Soya 


Refiners of lubricating oil find in Gliddol a soybean 


additive that not 


only 


checks oxidation and reduces 


surface tension, which promotes thorough blending of 
oil and additives, but one that effectively disperses in- 
soluble solids to give oils a longer life of usefulness and 
to provide greater protection for motors. In grease, 
this superior blending agent and inhibitor serves similar 
ends. In leaded and unleaded gasoline Gliddol acts as a 
protective colloid to prevent the formation of a precipitate 
and retards deterioration of the gasoline on exposure 
to sunlight. Fuel oil treated with Gliddol R shows less 
precipitate after long heating and has a lighter color 


than untreated oil. 


For further details on the advantages of Gliddol and 
Gliddol products as they may be related to your produc, 

. consult Glidden, Pacemaker in Soya Research. The 
complete facilities of our Technical Service Department 
are always at your disposal. 


The Glidden Company 


SOYA PRODUCTS DIVISION 


5165 W. Moffat Street 
Chicago 39, Illinois 
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What's New! 


terials, 


including a bibliography of um vent valves, and combined bent- 


technical references, numerous tables valve-flame arrestor units, Black, Si- 
and other data. Foote Mineral Co 


Check No. 29 on Reply Card 


Safety Head Prices 

BS4B Safety Head Price List; 16 
pages explaining sizes, ratings speci- 
fications, and prices on safety head 
flanges, safety head rupture discs, 
safety head vacuum supports, re- 
frigerant relief valves, pressure-vacu- for 


valls and Bryson, Inc 
Check No. 30 on Reply Card 


Pump Motor Selection 

E-M Synchronizer, No. 30 Oi In- 
dustry Number; has for its feature 
article, “How to Select Large Motors 
for Pumping Service in the Oil In- 
dustry,” covering electric motor drives 
refinery, pipeline, and general 


deceive 


m GAY 


Don't be fooled by power-laden Btu's that escape from im- 
properly insulated or uninsulated heated equipment. Such she- 
: nanigans represent an expensive luxury which no plant can afford 


Check power losses, cut production costs, raise efficiency. Be sure 
your heated equipment is protected by efficient, low-cost CAREY 
Industrial Insulation! 


And here's a new product CAREY 
to keep Btu's on the job... TEMPCHEK 


a specialized material with a 
temperature range up to 
1500° F., low K factor, 
rugged strength, excellent 
“Handle-ability” 


Call your CAREY representative 
today. He's a trained expert who 
is eager to serve you 


CAREY Makes the Complete Line! 


85% Magnesio— industrial Rock Wool — 
Asbestos—Pipe Coverings — Sheets — 
Blocks — Batts — Popers — Air-Celll. 


it's a combination of 
outstanding qualities 
Ask about it! 


Write for your free copy of ‘Heat Insulation For Industry.’ Ad 
dress your request to Dept *... The Philip Carey Manufacturing 
Company. Cincinnati 15. Ohto. In Canada he Philip Carey Com 
pany. Ltd, 1557 MacKay Street. Montreal 25, P. Q 


(To obtain more data on advertised products see 


page 536) 


service Electric Machinery 


Mfg. Co 
Check No. 31 on Reply Card 


pumps 


Power Plant Valves, Controls 
Swartwout Regulating 
Valves and Pressure Master Controls, 
Bulletin S-22-C; 12-page booklet on 
complete line of low pressure regulat- 
ing valves, accessories for steam plant 


Pressure 


use, including diagrams, line draw- 
ings, specifications, and selection da- 
ta. The Swartwout Co 

Check No. 32 on Reply Card 


Centrifugal Refinery Pumps 
Volute Type HV 


Single 
Double Suction Impeller, Cen- 
trifugal Pumps, Bulletin 111; and Pa- 
cific Type WB High Pressure Vertical 
Centrifugal Pumps, Bulletin 115: giv- 
ing specifications and dimensions of 


Pacific 
Stage, 


each pump, along with illustrated 
cross section. Pacific Pumps, Inc. 
Check No. 33 on Reply Card 


Radioactivity Supplies 

Tracerlab Catalog B; 90 pages of 
detailed information on instruments, 
Geiger-Mueller tubes, tagged organic 
and inorganic chemicals, and indus- 
trial Beta Ray thickness gauges, in- 
cluding full line of equipment and 
supplies for radioactivity laboratories. 
Traceriab, Inc 

Check No. 34 on Reply Card 


Gas Analysis 

The Analysis of Gases, A Brief 
History and Modern Trends, is a fea- 
tured article of the fall issue of the 
Burrell giving  back- 
ground and major developments in 
this work from von Helmont in the 
16th century to the present time, in- 
cluding recent advances such as ther- 


Announcer 


mal conductivity, infrared and mass 
spectroscopy, and fractional adsorp- 
tion 3urrell Corp 

Check No. 35 on Reply Card 


For Your Convenience 

Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What's 
New! You'll find them facing 
the first page of this section. 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
bottom of the card and drop it 
in the mail No postage re- 
quired 
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Eric W. Luster, manager of the 
Esso Engineering Dept. of Standard 
Oil Development Co., has been named 
vice president of the department and 
a member of the 
company’s board 
of directors. A 
veteran of 34 
years service 
with the com- 
pany including 
the supervision 
of the process en- 
gineering of war- 
time plants that 
were rushed into 
service for syn- 
thetic rubber 
aviation gasoline 
and synthetic tol- 
uene, Mr. Luster succeeds Dr. Na- 
thaniel E. Loomis, who has retired 
after 32 years service 

Mr. Luster was graduated from 
Rutgers University in 1914 with M.E 
and E.E. degrees and joined Standard 
in 1916. He entered the army as a 
second lieutenant in 1917 and was 
discharged as a captain in 1919. After 
spending several years abroad with a 
company affiliate in Italy, Mr. Luster 
returned to the Esso Engineering De- 
partment at Bayway, N. J., in 1924 
and became chief engineer in 1946 
In September 1949 he was appointed 
manager of the Department. 


Mr. Luster 


Reginald N. Blaize, former man- 
ager of refineries, has been elected 
executive vice president of Eastern 
States Petroleum Co., Inc., by the 
company's board of directors Mr 
Blaize studied at Tulane University 
and Louisiana State University where 
he majored in chemical engineering 
and received his B.S. degree in 1934 
His initial experience in petroleum 
processing and engineering was with 
Lion Oil Refining Co Mr. Blaize 
joined Eastern States in 1940 as in- 
Spection and process engineer In 
1943 he was made assistant, plant 
superintendent and later chief engi- 
neer. He formed his own company 


Personals 


the newly formed position of chief 
process engineer at the company’s 
No. 2 refinery in Cleveland 

Godfrey Ladd, in charge of the new 
solvent lubricating plant at Lima, has 
received Gerald E. King, group chem- 
ist, as his new technical assistant 


Richard E. Lauterbach has been 
named asst. manager of General Pe- 
troleum Corp.'s Torrance refinery and 
Paul Sanders has been promoted to 
general superintendent 

Mr. Lauterbach joined General Pe- 
troleum in 1936 as a laboratory as- 
sistant, became a chemical engineer 
in 1939 and a refinery engineer in 
1945. Mr. Sanders, a veteran of 
nearly 31 years service with the com- 
pany, has been refinery superintend- 
ent since 1945 


4d. H. Olehy, manager of Contin- 
ental Oil Co.'s engineering depart- 
ment at Ponca City, Okla., has been 
named regional manufacturing man- 
ager and will assume his duties on 
July 1 at the Houston headquarters 
A graduate in electrical engineering 
from the University of Colorado, Mr 
Olehy took special work at M.LT 
and joined Continental in 1927 as 
assistant refinery engineer He be- 
came director of technical services in 
1948 and was made manager of the 
general engineering department in 
1949 

L. W. Vickery, regional refinery 
superintendent, has been named to 
assume Mr. Olehy’s duties in the en- 
gineering department Mr. Vickery 
has received degrees from Southwest- 
ern College and M.LT., joining Con- 
tinental in 1929 as a refinery drafts- 


man. He was promoted to assistant 
superintendent of the Ponca City re- 
finery in 1943 and became superin- 
tendent in 1948 

4. S. Hume, assistant superintend- 
ent of the Ponca City refinery and 
company employe for 25 years has 
been appointed director of technical 
services, manufacturing department 

H. R. Wall, superintendent at Lake 
Charles, La., will be transferred to 
the Ponca City refinery as assistant 
superintendent in charge of lubricat- 
ing and light-oil divisions. Mr, Wall 
joined Continental in 1935. 

J. M. Jones, refinery superintendent 
at Baltimore, has been named super- 
intendent of the Lake Charles refin- 
ery. Mr. Jones joined the company 
in 1926 


Paul Truesdell, 
member of Uni- 
versal Oil Prod 
ucts Co.'s adver- 
tising and public 
relations staff, 
has retired after 
20 years with the 
company Mr 
Truesdell’s 42. 
year career in 
journalism had 
its beginning in 
1908 when he 
was hired by the 
Cleveland Plain 
Dealer. He joined National Petrole- 
um News in 1917 and went to Uni- 
versal in 1929. The Truesdells plan 
to move from Evanston, Il to Na- 
poleon, Ohio. 


Mr. Truesdell 


Howard W. Sheldon, assistant di- 
rector of Socony-Vacuum Oil Co.'s 
laboratories, retired April 1 after 24 
years with the company. Mr. Shel- 
don was graduated from the Univer- 
sity of Michigan in 1917 and joined 
Socony-Vacuum as an engineer at 
Paulsboro refinery in 1926. He was 


Oil Co. (Ind.), 


Wilson, Hart Receive API Awards 


Dr. Robert FE. Wilson, Standard 
and Dr. W. B. 
Hart, Atiantic Refining Co., were 
given Certificates 


of Apprecia- 


in the field of professional consultant 
service in 1945 and returned to East- 
ern States in 1948 as manager of re- 
fineries 


tion by the Division of Refining 
of the American Petroleum Insti- 
tute May 3, during the 15th mid- 
year meeting of the Division in 


* * * Cleveland The certificates are 
Donald Stoll, group engineer of 
turing department has been appoint- 5 Wil Ch th 
ed chief process engineer at the com- Mr Hart > Mr. Wilson 
pany’s Lima, Ohio, refinery, replacing 


J. D. Stubbs, who has been named , long has been ary of the oil in- 

operations-control assistant at Lima. dustry’s leaders, especially in the field of research ; Dr. Hart, an expert 
Ralph G. Atkinson, former group na disposal of refinery wastes, is superintendent of services of Atlantic 

engineer in the manufacturing de- Refining Co.'s Point Breeze, Philadelphia, refinery 


partment, has been selected to fill 
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Personals 


transferred to New York to become 
chief chemical engineer of the re- 
search and development department 
in 1920. Four years later he returned 
to Paulsboro as chemical engineer 
and in 1943 became general manager 
of the refinery. In 1947 he was again 
transferred to New York to assume 
his present position 

K. P. Hargis has succeeded Sylves- 
ter Dayson, resigned, as president of 
Premier Oil Refining Co. and general 
manager of Premier Petroleum Co 


ledine Valve (Wi); ) 
Free Fatty Acid (os oleic) 
Number 
Seponification Voive 


Coler 5%" Levibond Column (max) 35 Yellow—8 Red 


Cc, R. Brown has been promoted 
industrial relations manager at Dia- 
mond Alkali Co.'s Painesville, Ohio, 
plant. From 1934 to 1943, Mr. Brown 
was associated with Sinclair Refining 
Co. at its Marcus Hook, Penn., re- 
finery, first as assistant personnel 
manager and later as personnel man- 
ager Following military § service 
with the U. S. Navy during the war, 
he rejoined the Sinclair organization 
to assume full charge of the indus- 
trial relations department at East 


Chicago, Ind., refinery 


100 — 104% 
199 — 206 
202 — 209 


ubrex 45, a product of Hard- 


ACIDS esty research, fits the demand for a poly- 
unsaturate-free fatty acid especially de- 
a6 signed for soap and lubricating grease 
GLYCERINE manufacture. The fatty acids in Lubrex 
5 are lize oO new hydrogena- 
sveamic ACIO iS are stabi ized in ur new hydrog 
° tion unit, to give them a greater re- 
sistance to heat discoloration. Freedom 
HYDROGENATED from polyunsaturated fatty acids prevents 
rancidity or gum formation from excess 
unsaturation. No highly unsaturated acids 
hen remain to act as agents for polymerization. 
ANIMAL The melting point of Lubrex 45 has been 
s accurately controlled to give the optim- 
VEGETABLE : 
FATTY ACIDS um possible degree of hardness for your 
. precise requirements. Color and unifor- 
ACID mity are strictly maintained. Write for 


details. 


Send for new Hardesty 24-page 
Fatty Acid Specification Catalog 


les Angeles, Calif. 


[To obtain more data on advertised products see page 536) 


Established 1926 


Factories: Dover, Ohio 
Toronto, Can. 


Cc. E, Olmsted, a vice president and 
director of The Texas Co., has been 
elected to the board of directors of 
the American Standards Assn. 

Mr. Olmsted's 
experience in re- 
~ fining, transpor- 

tation, marketing 
and production 
has brought him 
in touch with 
\ standardization of 


equipment in all 


phases of the oil 
industry. He 
Mr. Olmsted 


started with The 
Texas Co. in 1919 
and in 1923 re- 
signed to become 
manager of the 
engineering, natural gasoline, pipe 
line and refining departments of the 
California Petroleum Corp. In 1928, 
Mr. Olmsted became vice president in 
charge of refining of The Texas Co 
(California) when the California Pe- 
troleum Corp. joined Texaco 


Dr. Jerry McAfee, formerly a mem- 
ber of the chemical engineering staff 
at the Port Arthur refinery of Gulf 
Oil Corp., has assumed duties as di- 
rector of the 
chemistry divi- 
sion of Gulf Re- 
search and De- 
velopment Co. at 
Harmarville, Pa 
Mr. McAfee suc- 
Eugene 


ceeds 


Mr. McAfee 


Ayres, who has 
been appointed 
technical 
ant to the execu- 
tive vice presi- 
dent and director 
of research 

Dr. McAfee re- 
ceived his B.S. degree from the Uni- 
versity of Texas and his Sc.D. from 


assist- 


Mr. Ayers 


M.LT He held the national Tau 
Betal Pi Fellowship from 1937 to 
1938, the duPont Fellowship from 


1939 to 1940, and is a member of nu- 
merous scientific societies 

Mr. Ayres received his B.A. degree 
from Swarthmore College in 1912 
and, in the ten years that followed, 
occupied himself with development 
and promotion of new industrial en- 
terprises He established the first 
American manufacture of diphenyla- 
mine, wool grease, lanolin, amorphous 
petroleum wax, and synthetic alco- 
hols from petroleum. He developed 


and used methods of large-scale di- 
rect chlorination of petroleum hydro- 
carbons, of 


chemical dehydration of 
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SCRUB 


THESE TROUBLES” 


FROM YOUR GAS 
with 


CARBIDE'S 


monoethanolamine 
diethanolamine 
diethylene glycol 
triethylene glycol 


CHEMICALS DIVISION 


‘Union Carbide and Carbon 


DESULFURIZE... . and eliminate a serious trouble-maker. Monoethanolamine* 
and diethanolamine effic iently scrub corrosive hydrogen sulfide out of 
natural gas and refinery gas. The hydrogen sulfide removed is a source of 
saleable sulfur. 

DEHYDRATE with the glycols and prevent formation of pipe-clogging hydrates 
in high pressure transmission lines. This helps you maintain transmission 
line capacity and avoid valve and regulator clogging. 

You can order Carpipe’s ethanolamines and glycols in tank cars, com- 
partment tank cars, and combination drum carloads. Delivery of less than 
carload lots, in drums, can be made from Carsipe warehouses in Dallas, 
Houston, Tulsa, Denver, Los Angeles, San Franciseo, and 46 other cities 
throughout the country 

For gas-s¢ rubbing chemicals that do the job, get in touch with the 
nearest CARBIDE office. 
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FOR - USERS - OF - - 
EXPANSION JOINTS: 


a lesson in simple mechanics . . . 


Flex ... metal... like . . . this 


Yes, it's a simple principle, one you know — and one 
you should keep in mind when buying an expansion joint. 
For this is, in fact, the principle underlying the all-curve 
construction of a Badger Directed Flexing Packless Corru- 
gated Expansion Joint. As the illustration shows, the 
movement of the corrugated member of a Badger Joint is 
controlled and contained so that it always follows a curved 
pattern... no corners or angles where stresses can localize 

. no excessive strain ... no chance of breakdown. 


For economy's sake remember 
this important feature when you 
specify . . . remember that it’s 
found exclusively in Badger Di- 
rected Flexing Packless Corru- 
gated Expansion Joints. 


Badger 


MANUFACTURING COMPANY 
230-260 BENT STREET CAMBRIDGE 41, MASS. 
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Personals 


crude petroleum emulsions, of refin- 
ing vegetable oils, and of continuous 
esterification of mixed alcohols. 


James H. Curtis, former manager 
of refineries for General Petroleum 
Corp., has been appointed manager 
of manufacturing A graduate of 
the University of 
Michigan, he 
came to General 
Petroleum in 
1942 from Lum- 
mus Co., where 
he had been 
process engineer 
in charge of set- 
ting up the ini- 
tial operations of 
newly construc- 
ted petroleum 
refineries. Mr 
Curtis became 
assistant man- 
ager at the 100,000 b/d Torrance 
refinery in 1944 and manager in 
1945 He served in an advisory 
capacity with the Petroleum Ad- 
ministration for War during the war 
and was promoted to his former posi- 
tion in 1949 


Mr. Curtis 


Warren L. Smith, former senior 
vice president of the M. W. Kellogg 
Co., subsidiary of Pullman, Inc., has 
been elected president, succeeding 
Harold R. Aus- 
tin, who re- 
tiring Concur- 
rently the execu- 
tive staff has 
been enlarged 
with Bennett 
Archambault , 
former treasur- 
er, being elected 
to the newly cre- 
ated post of vice 
president and 
general man- 
ager. The Board 
also named G. 
Frank Bayes, Ronald B. Smith and 
Zary A. Toula to be vice presidents 

Vice presidents Dr. William 
Hanford, Alexander Kidd, and Frank 
Liebrecht have been re-elected. Dan- 
iel J. Olsen was elected treasurer 
and comptroller and Edwin L. Gid- 
ley, secretary 


Mr. Smith 


Mr, Austin joined the company 47 
years ago as an engineer-salesman 
and rose to the presidency in 1944 
He will continue to serve the needs 
of the company as a consultant to 
the president 

Joining the company in 1937, Mr. 
W. L. Smith was elected vice-presi- 
dent of the Canadian Kellogg Co., 
Ltd., in 1939, subsequently became 
vice president of the parent company 
in 1943, and assumed complete 
charge of the company’s commercial 
activities in 1946 

Mr. Archambault joined Kellogg in 


PETROLEUM PROCESSING, May, 1950 


| 
and... something’s .. . 
bound... to... “give” 
| 


Personals 


1946 after wartime service as head 
of the Government's Office of Scien- 
tific Research and Development in 
London 

Actively engaged in the construc- 
tion phase of Kellogg's activities for 
30 years, Mr. Bayes directed the 
construction of 50 major refineries 
and chemical projects in a span of 
little more than three years during 
the war. He was named director of 
construction in 1944 

Mr. R. B. Smith has been with 
Kellogg since 1948 as director of 
engineering, and is a consultant to 
the Atomic Energy Commission and 
a member of the National Advisory 
Committee for Aeronautics 

Mr. Toula, associated with the 
company for 20 years, will have his 
new headquarters in Paris where he 
will guide Kellogg's Eastern Hemi- 
sphere commercial activities 

Mr. L. O. Crockett, formerly asst 
general superintendent of Gulf 
Oil Corp.'s refineries in Port Arthur, 
Sweetwater, and Fort Worth, has 
been transferred 
to the company’s 
general offices at 
Pittsburgh and 
appointed man- 
ager of the Tech- 
nical Division, of 
the Manufactur- 
ing Dept 

A graduate of 
the University of 
Texas, where he 
continued as an 
instructor for 

Mr. Crockett several years fol- 

lowing his gradu- 
ation, Mr. Crockett joined Gulf in 
1922 as asst. chemist in the experi- 
mental laboratory at Port Arthur. Six 
years later he was promoted to fore- 
man of the plant used in the manu- 
facture of Alchlor Processed oils. Jn 
1934 he was appointed chief chemist 
for the three Gulf refineries in Texas 


Albert E. Miller, assistant to the 
vice president in charge of resear« h 
and development at Sinclair Oil Co 
will be honored at the annual dinner 
of ASTM’s Committee D-2 on Petro- 
leum Products and Lubricants in 
June for his work in helping to or- 
ganize and serving on the Technical 


Committee on Aviation Fuels 
Cc. A. Neusbaum, assistant director 
“i of standard inspection laboratories 
4 for Standard Oil Development Co 
* will also be a guest of honor at the 
- dinner. Mr. Neusbaum, a member of 
D-2's advisory committee, heads vari- 
4 ious committees 


J. Bennett Hill has been appointed 
chairman of the aircraft fuels sub- 
committee of the National Advisory 
Committee for Aeronautics. Mr. Hill 
is director of the chemical and engi- 
neering division of Sun Oil Co.'s re- 
search and development department 


PALMETTO PELRO 


Tops 1H 


... but good! 


No ‘weak sister’ here. when the menace is thin solvents 

on gasoline or other petroleum distillates--Palmetto 

ing Pelro packs the punch of a typically umique Palmetr 
compound which “sizes the packing which 1s neither soluble 
nor muscible in chlorinated hydrocarbons, petroleum solvents 
coal tar derivatives. Impregnation of every strand absolutely 


ensures an end to all capillary seepage’ 


Count on Palmetto Pelro tor us economical performance 


too! Finest structure of finest materials cuts the extravagant man 


hour loss in frequent repacking and equipment failure 
to faulty makeshift packing 


Write for new Bulletin LP-10 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 


NEW! 


STAINLESS STEEL 
BODY 


makes a good steam trap better 
Gf no increase in cost to you. 
Means reduced maintenance for 
the trap that gets equipment 
hotter, sooner and keeps it hot! 
Over 600,000 Yarways already 
installed! Sold by 
distributors through- 


out the world. 
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EDITORIAL VIEWPOINTS... 


The Oil Companies Can Now SELL 
Their Heavy-Duty Engine Oils 


HE new type, heavy duty motor oils were discussed 
at the Lubricating Oi] Panel, at the recent NPA 

meeting in Cleveland, in connection with the proposed 
revision of Army's 2-104B specifications for engine oils 
for severe service in ground vehicles, These are the oils 
which have been brought out since the war by many oil 
companies, primarily to meet the demands by Diesel and 
gasoline engine operators where higher sulfur content 
fuels are used. They have been variously called high- 
additive, high ash, Supplemental 1 and 2 oils, among 
others 

The new proposed military specification MIL-2104, t 
replace the Army's 2-104B by June of 1951, is in effect 
an official recognition of the new engine oils. The prin- 
cipal change in the standards is to the effect that the 
test fuel used in the engine performance test, upon which 
the approval of the oil depends, must be indicative of the 
higher-sulphur content fuels in use today in some parts 
of the country. To a much greater extent than ever be- 
fore, performance tests are recognized as a primary 
requisite in determining the qualities of motor oils for 
heavy-duty service. The physical characteristics, which 
used to be the basis of specifications, give little indication 
of how satisfactorily oils will function under the extreme 
operating conditions to which both Diesel and gasoline 
engines may be subjected today 

Both the proposal by the Armed Services to raise 
their standards for heavy-duty engine oils, and the in- 
creasing dependence on engine performance tests to de- 
termine the suitability of lubricants for extreme operating 
conditions, pose new problems for the oil companies. It is 
recognized as imperative by technical authorities with 
some of the oil companies as well as in the Armed 
Services that the Military specifications for heavy-duty 
engine oils be revised. It is equally important that the 
refiners determine their ability to supply the new type 
oils in the volumes required, ahead of an emergency 
arising 

The work and cost involved for the oil companies in 
merely running the tests to secure the approval of their 
oils under the new standards is considerable. One author 
ity has estimated running engine performance approval 
tests for the number of oils now on the 2-104B list would 
cost $8,000,000 at least. Along with this extensive test 
work most also go the research and development activ- 
ities to further improve their oils for the increasingly 
severe service the Army and Navy anticipate. It is there 
fore most important that a high degree of cooperation be 
secured between the oil companies, the engine builders 
and the Armed Services in finalizing the new spcifications 
in order that they may remain in effect for a long period 
The present 2-104B specifications served their purpose 
well for ten years 

Raising the quality standards for heavy-duty oils for 
the Armed Services also brings new problems for the oil 
companies in supplying civilian consumers with heavy 
duty engine oils. The adoption of the new specification 
will serve to widen the gap between the oils required 
by the Military, and those for most 


civilian heavy-duty 
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Opinions and Comments on Current Topics—— 


Diesel and gasoline engine operations. In past years 
there has been a growing tendency for civilian users to 
specify 2-104B oils for the heavy-duty requirements 
Under the new specification this class of users will be 
penalized in price when they call for MIL-2104 oils un- 
less experience has shown such oils are actually required. 

However, civilian users in the great majority of cases 


are not set up to make the engine performance tests 
required in drawing up their own specifications. The oil 
companies, through their own oil testing work and through 
their actual field experience with automotive equipment 
in heavy-duty service, are best suited to advise civilian 
consumers as to suitable oils for specific heavy-duty 
service. The economical operation of commercial vehicles 
is entirely different from the short-term service re- 
quired for Military automotive equipment, Also, a great 
many commercial operators do not use the higher sulfur 
content fuels that are recognized in setting up the new en- 
gine oil standards 

The growing recognition of the new types of heavy-duty 
oils should encourage the oil companies to put the selling 
of automotive lubricants to large-scale commercial users 
on the same basis as they sell industrial lubricants; 
namely, to meet actual service requirements, rather than 
on arbitrary specifications set up by the consumer 


Positive Aspects of ‘Negative’ Report 


HE report of the cooperative study by oil and auto- 
motive companies and several fleet operators into the 

technical effects of sulfur in motor gasoline on engine 
operation has been referred to in some quarters as a 
“negative” report. Negative in the sense that conclusive 
data were not obtained as to the influence of fuels with 
up to 0.3% sulfur on engine wear, as compared with gaso- 
lines with less than 0.1° sulfur. However, the report is 
of value in showing that there apparently is no general 
direct relationship between engine wear and sulfur in 
fuels. The test data obtained show that the influence 
of up to 0.3% sulfur in gasoline may vary from a pro- 
nounced effect on cylinder and ring wear, under some 
operating conditions, to no effect under continuous op- 
eration at normal engine temperature. The report also 
provides a basis for further studies by individual en- 
gine manufacturers and oil companies 

There are also positive aspects to the CRC sponsored 
study in other directions. It is a striking example of 
cooperation between companies, petroleum and automo- 
tive, which are highly competitive; and between two in- 
dustries in which some elements of competition are to 
be found. Oil companies, automobile and bus and truck 
manufacturers, and fleet operators joined forces in a 
program covering 4.5 years. Seven fleets, with a total 
of 62 vehicles participated. Over 1,500,000 test miles 
were accumulated, at a minimum cost. If a privately 
sponsored research project on this scale were feasible, 
the cost would amount to several millions 

A brief article giving some highlights of the report 
appears in this issue of PETROLEUM PROCESSING, pg. 494 
The complete report, 119 pages, can be secured from the 
Society of Automotive Engineers for $4.00 a copy $2.00 
to SAE members), under the prosaic tithe “Sulfur in 
Motor Gasoline, January, 1950 
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Versatile Catalyst? | 


Boron Fluoride 


BS ETHER COMPLEX, PHENOL COMPLEX OR COMPRESSED GAS 
DYE INTER- 
MEDIATES? 


. UNUSUALLY VERSATILE Boron Fluoride offers im SOME ADVANTAGES BF, OFFER 
( ) portant advantages for a wide range of reacti Some IN PROCESS USE 
4 of these are listed at right. Such benefits merit thorough eu) temperature ranges are wider, 
investigation in any Operation wi here the catalyti prop reased 
erties of BFs can be utilized. They may mean increased 
economy and efficiency in your process too! Further in ! 
- formation helpful in evaluating BFs for your needs | er end-products are 
fe available from any B&A office 
®@ More re « carried to 
RESINS? AS A PIONEER in the field of fluorine compounds, Baker 
& Adamson introduced Etherate to industry a number cw rial 
of vears ago. Today it also offers the Compressed Gas 
( { Phenol Complex in commercial quantit 
tion, extensive production and research cilities place 
BXA in a preferre with you in develop 
SOLVENTS? ment of other BFs complexes to m individual speci berated or more 


USES OF BORON FLUORIDE AS A 


CATALYST 


1. Polymerization and co-polymerization of 4. Condensation of modified phenolics. 


SYNTHETIC 
ORGANICS? mixed unsaturates. 


5. Preparation of alky! phenols. 


. Selective esterification of mixtures of organic 6. Refining of aromatic and paraffinic solvents 


acids. 


by polymerization of the olefins they contain. 


\ 
Ss 3. Cyclizotion of synthetic and natural elastomers 7. Modification of mixtures of esters and acids 
after polymerization or in starting from by polymerizing conjugated compounds 
PLASTICS? monomers. selectively. 


BAKER & ADAMSON 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
RECTOR STREET, NEW YORK 6, 


Offices: Albany® © Adclanta © Balumore Birmingt eB © © Bridgeport® © Buffalo® ¢ Charlotre® 
Chicago® ¢ © Denver® © Detroi® © Houston® Los Angeles® © M spolis © New York® 


Philadelphia® © © Portland (Ore.) © Providence® © Sr. Louss® © San Francisco® © Seattle 
Wenatchee (Wash.) © Yakima (Wash.) 
in Wisconsin: General Che al € pany, I Milwaukee, W 


In Canada: Te ‘Nichols ‘Chemical Company, Limited Montreal® Toronto® Vancouver® 


* Complete stocks are carried here 
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Gilt PRODUCTS IN FRANCE 


+, 


Designed by and built for 


Hudson Engineering Cor- 


poration for 


the Regie 


Autonome des Petroles plant 


at St. Gaudens, 


France. 
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